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SUMMARY AND RZCOMMENDATIONS

This document reports the results of the feasibility study
performed by the University of Connecticut, under NASA Contract
Ne. NSR 07-002-015, to investigate and evaluate the establishment
of a regicnal dissemination center in New England to promote the
transfer of aerospace generated technology into the region's
gcononmy.

Careful analysis of New England's economy together with a
detailed study of a cross-section of New gngland industry is
shown to demonstrate a vital need for the NASA Technology Utiliza-~
tion Program. Intensive interviews with top management and an
extensive survey of the technological and corporate characteristics
that potentially affect technology transfer and the utilization of
externally derived knowledge have identified five categories of
firms requiring unique services from a regional dissemination
center,

The University of Connecticut is found to provide a strong
base from which to serve New England in the role of a NASA regional
disseminaticn center., An evaluation of industrial support for the
proposed center determined that widespread support exists ir the
region at both the industrial and state government levels,

Proposed service packages and operational economics are
examined in depth and based on cost/income projections; the
proposed center should become self-supporting within three years.
As part =f this analysis various computer programs and configura-
tions were evaluated and the alternatives defined. Manual search
techniques were evaluated and found to be uneconomical in the long
run, in addition to having very serious drawbacks in depth of
indexing, quality centrol and staffing problems.

It is recommended that NASA establish a regional dissemina-
tion center at the University of Connecticut to help fill the unmet
needs of New England industry for technology. This course of action
would further the NASA objective of increasing technology utiliza-
tion in the non-aerospace sector of the economy. The unique
organizational structure proposed, the services packages designed
to serve all parts of industry and the nature of the many, smalil,
technically oriented firms in the region are the ingredients of what
should prove to be highly successful experiment for the Technology
Utilization Program.
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ANALYSTS OF NEW ENGLAND'S

NEEDS FOR TECHNOLOGY



I.A, ECONOMICS OF REGION
I.A.1. General Economic Trends in New England

That llew Enrland hes a mature ecoromic structure is »
recurring theme in studies of the recion., Anong: data cited
supporting this conclusion is the ever-increasing proportion of
the labor force employved in service industries relative %o
manufacturing and primary irdustries. Projections into the
future forecast continuing movement in this direction as shown
in Table 1. To the extent that this shift is occurring faster in
New England than in the United States as a whole, the region msv
be said to have a more mature economy than the nation.

Accompanying this shift in emnloyment between hroad
categories is a changing comnosition of the mrnufacturing segment
of Mew Erngland industry. Early industrialization in the
nondurable goods of textiles ard leathers is vielding to
electronics and mackinery as principal members of New England
industry., Table 3 gives some indication of the Zreater importance
to New England of the latter groups (SIC 35 and 34) compared to
the former (SIC 22 and 31). Table & suggests their future
relationship as machinery and electronics in 1920 add three times
the value added to New England's Regional total as may be expected
of textiles and leathers, which comparison was two times in 1940,

This transition to durable goods industries nicely
reinforces the broader shift to greater employment in service

groups. The reason is that the manufacturing segments of
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emerging importance are more directly technology based than those
industries on the decline (see Table 6). There is a greater
reliance on the skills of professional and technical groups in
these industries - wkich groups one finds associated with the
universities of the region,

This transition within manufacturing carries with it two
prospects for New England.l 9ne is an expectation of greater
economic stability which seems to have been manifested during the
1960-1961 recession.

The second prospect is chntinued economic growth, as
indicated in Table 4, since the emerging industries are
considered to be the growth segments of the nation's manufacturing
. effort. Table 5, however, suggests that the relative importance

of New England in each of che segments will decline. The
population shift westward is a major factor contributing to this
loss; together with the regions few natural resources.

It appears tha% the composition of New England industry in
1980 will be significally different from 1967 as technology

presents itself as a competitive tool.

“ lBdwin F. Estle, A Summary of the New Fnzland Economy:
Past, Present and Future, Federal Reserve Bank of Boston, 1964,
Page 3.




TABLE 1

Employment by Broad Industry Segments
(% of New England labor force
employed in each industry)

Segment

Agriculture, Forestry
and Fisheries

Mining
Construction
Manufacturing

Transportation,
Communication, Utilities

Wholesale and Retail Trade

Finance, Insurance
and Real Estate

Services
Government
Nonclassifiable

Unemployed

Source: Arthur D. lLittle, Inc.

1960

i ——

2.1

5.0

34.1

500

15.5

4.2
15.7
7.1
4.1
Led

Projective

5.5
30.3

3.1
16.1

5.4
21.6
8.9
3.2

kol

Economic Studies of New England , 1965




TABLE 2

The Selected Industries Related to SIC Codes

SIC Ceode Industry Graup

22 Textile Mill Products

26 Paper and Allied Products

28 Chemical and Allied Pruducts

30 Rubber and Misc. Plastics Products
31 Leather and Leather Products

33 Primary Metals Industries

34 Fabricated Metal Preducts

35 Machinery, except Electrical

36 Electrical Machinery, Zquipment

and Supplies

37 Transportatien Equipment



TABLE 3

Status of the Selected Industries 1963

SIC # of Firms Employment Value Added
Code (1.000) ($1,000 : 1963)

(See Table 2)

22 1,094 102.1 74L6.3
26 647 69.5 800.3
28 771 31.4 592.2
30 557 40, 0+% ~NA-
31 968 99.7 584.3
33 602 50,0+ ~NA -
34 2,498 92.7 954.3
35 2,998 151.8 1,653.5
36 980 161.7 1,631.4
37 L27% 50, +x -NA -
Total for
Group 11,542 €48.9 6,962, 3+%

Total for

New England 24,361 1,428.8 13,535.5
% Group of

New England  47.4 53.5 51.4

* This figure should be greater, obviously.

Source: 1963 Census of Manufactures,
U. S. Department of Commerce




Projections of Value Added and Employment for
Selected Industries

TABLE 4

SIC  Empleoyment

Code  (1,000)

(Table Actual Actual
2) 1960 1980 1960
22 125.4 62.6 219
26 72.7 80, L
28 34.6 37.1 L75
30 61.6 76.1 548
31 104.5 88.1 527
32 55.1 50.% L54
3L 116.2 136.0 767
33 162.1 219.0 1,215
36 167.4  265.0 1,177
37 119.2 126.0 8L5

Total

New 4,331.5 5,617.0

England

Empleyment 1960 1980

* Source:

llllll
,,,,,,

Source:

Value Added

(millions of 1954 dollars)

U. S. Forest Service

Arthur D. Little, Inc.;
Studies of New England:

Not computed by A. D. Little, Inc.

1980

1,025

1,156
1,227
718
614

Projective Economic

1965



TABLE 5

New England Value Added by Two-digit

Industry as a Percentage of U, S.

SIC Code 1960 (Actual) 1980

(See Table 2)

22 14.3 10.9
28 3.4 3.1
30 14.5 12.7
31 30.2 28.5
33 4.9 4,1
34 8.5 7.8
35 10.6 9.2
36 10.4 10.2
37 L8.9 45.7

* Figures are % of Prime Contract Award which is Value
Added in New England.

Source: Arthur D, Little, Inc.: Projective Economic
Studies of New England- 1965




TABLE 6
Research and Development Activities

in the Selected Industries
Segments - U. S.

Cost of R&D* # of Employees

SIC Code ($1,000) in R&D Testing
22 12,044 1,272
26 71,410 2170
28 569,713 39,472
30 22,619 1,552
31 783 20-99
33 105,008 L,972
34 90,386 5,566
35 353,630 18,742
26 949,862 36,001
37 563,032 33,021

Total for

Group 32,738,492 145,467

All Manufacturing
Total U. S. $3,172,620 -NA-

% Some industries may rely on material or equipment
suppliers for technical support - e.g. corfam.

Source: 1963 Enterprice Statistics
U. S. Department of Commerce



TABLE 7

Total Number in New England

SIC Reporting
Code Units Employees
19 32 14,194
20 2,358 75,754
2”1 16 316
_2 1,066 101,137
23 1,654 83,542
24 2,667 27,663
25 662 . 21,595
R6€ 645 68,585
R7 2,416 70,251
28 756 30,937
29 95 1,918
30 645 64,878
31 957 97,938
32 798 25,374
33 611 59,562
3l 2,502 91,701
35 3,017 151,581 -
36 976 161,533
37 475 110,095
38 392 49,299
39 1,623 67,079
TOTAL 24,363 1,374,932
éource: County Business Patterns 1963

V. S. Department of Commerce

-10-
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I.A.2. Projected Geographic Trends

Highlights of the changes in industrial activity that are
expected to take place in the individual New England states by

1980 are described below. The source of the predictions is the

1965 A. D. Little, Inc. report entitled, Projective Economic

Studies of New England,

Massachusetts:

Massachusetts has for many years accounted for approximately
half of all New England's economic activity. Projective Economic
Studies of New England indicates that the Bay State should
continue to maintain this share when gauged in broad measures of
population, total income, and personal income.

It is quite evident that the nearly three-fold expansion in
the level of output projected for the Electrical Machinery
industry between 1960 and 1980 overshadows even the substantial
output gains forecast for the other industries.

Connecticut:

In terms of volume, Connecticut's economic activity ranks
second after Massachusetts' among the New England states.
Connecticut provided approximately one-fourth of New England's
employment in 1960. During the last twenty years, Connecticut
was also the fastest-growing New England state in employment,
population and personal income. Projections indicate a further
slight increase in Connecticut's share of these ma jor economic
factors. Connecticut will continue to be the second largest statc

in economic activity.
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In Connecticut, the value of output in 1980 will be greatest
in Electrical Machinery, followed by Non-electrical Machinery and
Chemicals. The fastest-growing output in Connecticut will be in
tne Chemical industry, in which output in 1980 will be three
times as great as that in 1960. Electrical Machinery will
experience a two and one-half increase in output over this period
wiiile the increase in other machinery output will be twofold.
Maine:

The _argest of the six New England states in terms of area,
Maine, now ranks third in population and empioyment and fourth in
personali ircome. In part, this reflects the fact that the primar
resource iundustries, e.g. Fisheries and Agriculture, continue to
employ a proportionately greater share of the state's labor force
than in most other New England states.

Output measured in value-added terms (constant dollars) is
projected to rise fastest in Maine's Electrical Machinery and
Chemical industries. This will occur largely as a result of
rising levels of productivity in these industries and the influx
of new firms into the state. Other industries for which
significant production gains are forecast are Non-electrical
Machinery and Paper Products.

Rhode Island:

Although accounting for only eight to nine percent of New

England's total economic activity over the past twenty years,

Rhode Island is one of the most heavily industrialized, densely
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populated, and highly urbanized states in New England and the
nation. The projected decline in Rhode Islard's share of total
New England economic activity over the next fifteen years can be
explained in part by Rhode Island's present high level of
economic development.,

Output in the major industries (as measured in 195L constant
dollar, value-added terms) is projected to grow most rapidly in
the Chemical and Electrical Machinery industries. Nevertheless, «
by 1980, ocutput volumes are in many instances likely to be one-
half the individual output level recorded for Connecticut and
Massachusetts in 1960.

New Hampshire:

For the last twenty years New Hampshire has ranked fifth
among New England cstates in major economic measure, accounting
for roughly 6 percent of the region's employrent. The study finds
that in the next fifteen years, it will be second cnly to
Connecticut in growth rate in New England.

Output projections (in 1954 dollars) for major industries

in New Hampshire indicate a four-fold increase in Electrical
Machinery, from $55.5 million in 1960 to $228 million in 1980.
The other four industries listed will also grow, but less
dramatically than Electrical Machinery.
Vermont:

The history of Vermont's economic development follows a

course similar to that of other New England states. The important
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difference is that in Vermont the pace of transition f-om an
fextractive' to a -processing' and then to a "“service® econony
has proceeded more slowly than in other MNew England states.
Thus, Verment's resource industries (principally
Agriculture and Mining) still employ a disproportionately large
share of the state's work force, compared with resource
industries of other New England states. In this respect, more-
over, the gap between Vermont and other New England states has
widerned rather than narrowed over the last three decades.
Although this factor will continue to exert a somewhat dampening
influence on Vermont's future industrial growth, significant
changes in the state's socio-economic structure are forecast.
For the five major industries for which output projections

were derived, production levels will rise most rapidly in the
Machinery industries. Relatively small output increases are
forecast for the Primary Metals and Transportation Equipment
industries.

At this point let us turn from geographic ecanomic
prcjections to those for the majcr industrial groups in
New England.

An extensive biblioegraphy dealing with problems of
technology transfer can be found at the conclusion of this

repcrt.
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T.A.3. +.2jected Major Industria? Trends

AS mentionel aove, cire of the .harccteristics thnat
rotentially may affec . the tochnology wransfer process in an
industry is the ecconomic trend or outlocr for that industry ana
for the region in whick it may be represe:ted. Accordingly we
have exerptea relevant csages from the Lothur O, Little, Ine.

stucy of 1965 entitled .roject Economic Studies of I'ew Inglanc,

The following material +ill deal with trends in nince of the
region's more important industrial groups an. will provice, alcng
with the preceding tizcucsion, on cconomic buzl:drop upon which

we will sketch the p.vential impact of making the ITASA technolcegy

resource available 43 2ll faceis of industry in MNew England.

SIC 22 - Textile Mill Procucts. The textile industry has occurie?

a major thouzh Cecliring position in New Inglanc's economy. In

192

=1

1t 5till employed merc persons than any other 2—-Cizit
aanulezturing industry in lew Lrgland and produzsd 24 wercents of

“q

10 counury's total textile outyut.” since 194, however,
employment and outrut in Mew Ingland awve boorn ceclining both
relaetively and absolutely. 3y 1852, cmployarut wnago less thaa
me-h2lf it3 1947 level. whilc New Tnglanc's chare of nationnl
output hac declined to 14 percent. The cCeclire in cmaplo ment vas
accelerated, moreover, by sviriunsisl increases in productivity
Teculting from high levels of invectment in new cyuipment wad

machinery Coring the postwnn perioc.

L X . e
Baced iz valas o ded oo
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As seen below, the structure of the textile incustry at
both the New Ingland and U. 3. levels iz cominated by components
closcly linkec to the epparel industry. The incustrial uce of
textiles ic both small and ¢eclining, refleeting the substitution
of paper and plastics for such uses as packaging and automobile

interiors.

SIC 22
INTUSTRY COMPOSITION, 1958
a

(perecent distribution of valuo dded)

SIC Induciry Components low Ingland United States
22l Droal .oven Pabric Iills, Cotton c. 22.2

222 Broad ‘loven Tabric I1ills, Men-maco
FPiber ond £ilk 0.1 9.6

223 Broad ‘loven Tabric I1ills, Vool
(including Lyeing and Finishing) 21.0 0.9

224 Tarrow Tabrics and Other omall-~
varce HMiils: Cotton, vool, oill,

ete, 7.7 2.9
225 Knitting Mills 10.90 22.7
226 Iyeing and Finighing Textiles,

except ool Tabrics and Init Coodg ~3.3 C.4
227 TFloor Covering lills 2. 5.4
228 Yarn an! Threac Mills | 1..5 10.6
229 Misccelloncous Textile Goods 156.0 10.3

COTAL PEROTNT 100.0 100.0
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SIC 28: Chemicals and Allied Products. — The region's chemical

industry is relatively small, both in comparison with the U. S.
chemical industry anc in the context of employment in all other

industries in lew England. Tor the most part, it is made up of

large number of gpecialty manufacturcrs who were es tablished in

sponce to the nceds of the shoe and textile incustries. Since
the cdecline of the latter two industries in the past fifteen
years, the New Ingland chemical industrics buil+t arounc them hav
had to gear their talents to procducc new products for new
custonmers.

Becouse of strong compositional cifferences, the New England
chemical irdustry was not functionally related to the national
industry ot the 2-digit level. The table below illustrates the
Cisparities in incustrial structurec between the NMew England ancC
the U. 3. chenieal incusirics.

SIC 28

IIUSTRY COMPCS ITION, 1958
(perecent distribution of valuc added)

=IC Industry Component ievr Encland United States
281 Dasic Incustrial Themicals 14.¢ 34.0
282 Plastics, Uyathotic Iubber and Fibors 13.8 15.4
283  Drugs 13.4 7.5
284 (Cleaning anc Wo Tet Coula 33.7 16.1
235 Paints and Varnizhos ) 5.5 5.9
286  Gum and ool thmicals b
3 Acricultural Chemicals \ R 11.1
289 Other Chemical Products
TCTAL FZRITIT 100.0 100.0

The vrojections of cmployment obtained frorm tho projcctions
of output anl productiviiy result in a doubling of personc
cmployed iw the inductry in Mew Inpgland by 2020, comparad with a

€5 percent incrcase in the 1950-60 period.
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SIC 50: Twbber and Miscelloncous Plastics Procducts — Rubber

and Plastics Productc is onc of the fastest growing induswries
in =he U.C. and Tew Ingla At the present time, the industry
has a rclatively high concentration in ilow Inglend, In the futurc
cxpectations arc thnt the I'ew Ingland incustry will grow less
rapicly than the U... indug try and llew Ongland's share of the
industry will dceline accordingly. This is in Irceping with
hissorical trende,

The 3-Cizit composition of the rubber inductry for ilow
Cnglanc ond the U.D. in indizated below:

SIC 20

I USTRY CON“O”I”TOP 1958
(pcrecent distribution of 7aluo added)

SIC Industry Component JdJovi Tnmland Unitec States
201 Tires and Inner Tubes

202 FRubber Tootwear [ 33.8% 41.2
303 Reeleoinod Imubber B

306 Tabricated Rubber Products, not

Elcsevhere Clasoified 28.6 30.4
207 Miccellancous Placstics Procucts 27. _27.5 28.3
TOTAL PZNRCENT T100.0 10C.0

*Information of individual 3-digit llcw Znglend inductrics in
this group was not available,

The most significant factor in tho structurce of both the
regional and national industrics is the growing importancce of the
plastics products component. Between 1947 and 1560, the plasitics
share of the industry morc than Coubled. Dy 2020 cxpectaticns arc
that placstics will account for over onc-half of the industry.

Theoe cmployment projcetions indiecate a continucd cxpansion
in rubber =1 plasties omployment in I'ow Ingloand at o rate in
keeping with the 15 percont incrcasce recorded by the industry

betwreen 1650 and 1960.




~19-

[62)}

IC 31: TLcather anc Lcather Products — The lcather products

incdustry in Iew England has a larger sharc of the incdustry's
national output than docs any other New Inglanc 2-Cigit
manufecturing industry. This shere hes also becen remarizably
stable, remaining at about 30 percent since 1947,

The HNew Inglané composition of the industry, as outlincd
in the toble below, clescly parallels the inCustry's national
composition. The cominant componcnt of the incuctry for both
New Ingland and the nation is Footwear, Ixccrt Rubber (SIC 314).

SIC 31
ITTUDERY COMPOSITION, 1958
(pereent cistribution of value addc:)

SIC Incustry Componcnt n.n

(o]
o
Lo
.

311 Leather Tanning and Finishing 5.0 14.5
312 Incustrial Lcathor Belting and

Pocking 0.5 1.9
313 Bcot and Shoc Cut Stock and indings 9.5 5.2
314 Tootwcar, cxcept Rubber £6.8 60.4
215 TLeather Gloves and Mittens C.1 1.4
316 Luzgac 2.5 5.1

317 Handbags and Other Personal Leather

Goods 3.6 9.9
219 Leathor Goodls, not Zlscwhere Classi-
Tied 0.4 1.6
TCTAL PERCIIT 100.7 100.0
The resulting projections of national output grew at about
the same rate nc population, 1 reflecting the high derendencey of the
stry upon the growth in footwear demo The insroduction of

new synthetic shoc lecathers (i.c. Corfom, cote.) may result in a
celine of the Leather Tanning and Dinishing Industry (3SIC 311)
which accounts for obout 15 percent of the industry's total
output,
Employment in the Hew England leather industry has wndersonc

& smtll deeline in the postwar period. This Ceelinc has been Gue




to precductivity incroaces slncc, as previously noted, the
inductiry's charc of nationol output has becen stable. The
cmployment projcction implicd by the valuc addcd and procuctivity
projcctions indicates a continued moderatc decline in New Englands

cmnloyment in the incustry as output per cmploycez continucs to

risc facter than the demand for lcaher prcduct:,

SIC 33: Primary lietals. - Tho rrimary nctals indusiry hos been a

small aad deelining indug stry in the Ilew Ingland region.  Detweon
12947 anc 196% employment Coclicd by 25 wercent,
Expections aie that this deeline will conyinuec in the projection

period. TUnlilze the national incustry wiica is Comincten by iron

)
i
o
&)

teel, tha Ilew Inglanc incustry is concintrated in ceortain of
th2 ronferrous componcnts. Ionfaorrous Rollirg and Iraving

(3IC 335) ic cpeeially important, accounting for over onc-half

of the region's primary metaol output. The specizl strucsture of the

inluctry in Iew Englond is indicated in the tabls below.

STU 33
ousiy COHPO%ITION 1456

(porcont Cictribution oi valuc acuco
SIC Incdustry Component J.5. U.3.
331 Stecl Rolling and TFinishinge 17.5 55.4
el © ~
332 Iron and Stccl Foundrices 7.5 10.8
333 Primory Nonferrous letal L 7.4
334 Secondary Nonferrous Metal 1.8 1.5
335 Tonferrous Rolling and rowing 60.0 16.0
336 Tonferrous Pownurlos 4.,G 4.5
33¢  Primory lletals; not Blsowhere Classifiod 3.9

m

TOTAL PZRCENT 100.0 100.0
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DIC 34: Tabricated letals., - In 1960 the febricated meiols

industry acccourted for about 3 percent of New Insland's total
cmployment, Iotimates for 2020 indicate that tho inCustry will
show littlc change in its sharc of %otal New Ingland cmployment.
At the national levcel, output for this incusiry is projeccted
to grow leos rapidly than the ceconomy as o whole. The lew Ingland

industry, in turn, is projeeted to grow 2ot a slightly lower rote

P

then the U. O, incCustry, as i bornc oud by pect historical

SIC 34
IDUSTRY COITFC3ITICN, 1953
(percent Cistribution of value acced)

51iC _ TInCustry Conmnoncnt RSN U.5.
341 letal Containers 1.1 6.4
342 Cutlery, Hand Toolc and Hardwore Jedd 13.7
343 Plumbing and Ionclcetric Heating 2.3 Teg
344 Siructural lietnl Products 13.2 23.5
345  Serow llachine Products and Sol+ts 16.G 8.9
246 llotal Stampings 9.7 11,9
347 Joatin;; Ingraving and A1licd Sorvices 5.3 (N
346 Tobricatad ire Products 4.3 5.1
349 1liscellrncous Pabricated Meotal Products 14,0 13.53

YOPAL PERCIINT 100.0 100.0

It can be scen that Iiew nglond's incustry specializes more

in light induntry componcnts scuch as Sutlery (3IC 242) and Terow
llachine Procucts (SIC 345), vhile the national industry chowse
a greater concentration in cuch categorics as Jtructural Metal

Preducts (2IC 344),
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SIC 35: I'onclectrical IHachinery.~- The nonclectrieanl machinery

incustry is an old and relatively stable inductry in Moy Ingland,
accounting for a significant chorc of thc rogion's
manufacturing employment, The composition of the inCustry, oo

shovm bclow, ig highly concentrated at the regional level in the

industricl mochinery sectors (3IC's 354, 355, and 256),

[

51C  Incustry Commoaronic .

°
N
.

351 Ingines and Tabines

352 Taorm [Tachinery ond Zouipment

353 Construction anc Ilining liachinery

354 lletalworking lizchinery

355 Opecial Industry liachincry

356 General Inductricl IMachinery

357 Office, Computing and Accounting linchincry
358 Service Industry llachinery

35¢ Illiscellancous Ilachinery

—t

°
e

L

=
I OO0
L] °
JUTw W\
I..J }.J }J }—-—J
~N~-J-3'N O e\ <
L]

°

°
= OO

°
°

) ~NP~CONOC OO

. 'l.

TOTAL vInomne 1C0.

')

, 100

The rezional compenents of the industry have not crom
squally. Tox cxomple, Asriculturel Ilachinery 73CI 352), ilctal-
vorking Ilnchinery (SIC 354) cnd Lerviece Industry Machinery
(SIC 358) hevo cipericneed absolute Ccelines in valuc addaed,
vhereos Ingines and furbines (3IC 351) and lilgscellancous
Hechinery [5IC 35¢) have cxhibited subgstantial gsrowth.  The
Srowth of the cricining components has varied Cepending on the
time period sclcetod.

The continued ircrcases in the level of omployment projectec
for thic industry sccure its rank ag o major crvioyer in the INow

Inglong Tregion, although ite Tirst nlaco position has alrcacdy
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been yiclosd to the rapidly cipanding cleoctriecl mochinery ’

industry.

SIC 36: lillec“rical Machinery.- Electrical Machinery is a

birgeoning industry in both New England and the U.3. Projections
indicate that the ilew England industry as well as the national
inductry will grow at nearly the same rate in the future, i.e.,
New Englanc's share of the U.S. industry will remain approxinate-
ly the same.

In terms of employment, Tlectrical Machinery represented
the largest cingle manufacturing industry in ew Tagland in 19C0,
accounting for a little over 4 percent of llew England's total
emplyyment. Over the projection period this shere is expectau

to rise by more than 25 percent, with the in ustry thus accouni-

ing for about 5% percent of totzal lew England employment by 202C.

u)

u()

I

O\

&"AJ

INLUSTRY CO CLITION, 1958
(percent distrlbut¢o of value addecd)

SIC Incustry Component N.%. U.3.
361 Electric Transmission and Distribution

) Procucts 16.0 11.4
362 IElectric Industrial Apparatus 4.0 12.7
363 Householl Appliances 9.6 15.9 ‘
364 Lighting and 7iring Tevices 15.9 10.4 |
365 Radio & 7.V. Receiving Equipment 3.0 7.4 |
366 Communication Equipment 23.9 20.4 |
367 TElectronic Components
369 Electrical Procucts, not elsewhere 27.5 21.9

Classifiec
TOTAL TERCEIT 100.0 1C0.0

The table shows that New Ingland has a relatively higher
concentration in Zlectric Trancmission Products (SIC 361) anc

Lighting and Wiring Devices (SIC 364) than the naticnal industry
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in which the concentration is greater in Electrical Industrial
Apparatus (SIC 362), Household Appliances (SIC 363) and Radio

and Television Receiving Equipment (SIC 365).

SIC 37: Transportation Equipment. - The transportation

equipment industry in MNew England can be identified as primarily
a defense-oriented industry. As the table below incicates, over
90 percent cf the value added in New England's SIC 37 is in air—
craft and shipbuilding. MNotor vehicles, altnoush very important

in the industry nationally, are of little significance in New

England,
SIC 37
ITDUSTRY COMPOSITION, 1958
(percent distribution of value addec)
SIC Industry Component 1.5,
371 Motor Vehicles and Equipment 6.2 44,2
372 Aircraft and Parts 68.2 45.3
373 Ship and Boat. Boat Duilding 24 .4 7.0
374 Railroad Equipment - - 2.1
375 liotorcycles and Bicycles 1.3 0.3
379 Miscellancous (Mobile Homes, etc.) - - 1.1
TOTAL PZRCENT 10C.0 100.0

In 1560 New Ingland's share of prime military contracts
was 10.1 percent. ‘e expect this share to Cecline gradually to
New England's projected population share of 5.0 percent by the
year 2020. At the same time, cCefense spendins as & proportion
of GNP is also expected to decline relatively. The combination
of these two factors serves to dampen the projected rates of
increase in output and cmployment in the New Ingland transporta-

tion equirment industry relative to the pOstwar period.
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SUMITARY OF GROWTH PATTERNS
Bach export industry, ac a result of +the location

B

quotient analysis,™ is classified as cither growing, siable,

or ceclining. An indusiry ic classified as Srowing if its
employment hag been increasing. Generally, an increasc in an
incustry's cmployment is accompanied by an increase in its
percent chare of lew IEngland's total employment, although its
location quotient and share of national employment in the same
inCustry mi:ht be cecliring. In such a case, the industry is
growing at a slower rate in lew ngland than in the nation as
a whole.

A% the other extreme, an industry's employment might be
declining in lNew FEngland and in the U.3. While itc percent
share of the same industry in the nation hac been increasing.

This would only incicate that the industry is doclining less

rapidly in Ilew Zngland than in the nation as n whole. An ezample

&}

is the leather and leather products industry (3IC 21), which
ic classified as ceclining.

o
12

ck

able industries were defined as thoce which do rot
erhibit any clear trend either upward or dJdovmward. uch
industries nay show considersble fluctuations in cmploymens, yet
no clearcut trend in ecither direction. Imployment in the

-~

ordnance an ascessories inductry (SIC 19) is an example.,

1 Location quotient is the ratio of *he industry's employment in
I'ew Ingland to total employment in New Tnsland over the ratio of
the industry's employment in the U.3. to the total employment in
the U.3. ‘hen this quotieut exceeds unity the industry is
consicderel to be an "export" industry.
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2. Groving Industries, -

SIC 30, rubber and plastics procucts cnzloyment hac been
®
inereaging, The relative impertance, ac measured by the location
quotient, has been fairly stable nt about 2.4, with no trend in
either circction. With roughly 65,000 employees, the industry
hac approximately 29 of IMew Ingland employment on its payrolls.
flearly onc Tifth of U.sS. employees in the inuustry work in New
Englanc.

SIC 36, elecctrical machinery has expericenced a 505 increas

in employmeni since 1950. The steadiness or slight decline of
the location cuotient indicates a similar rapid growth of the
incustry throughout the nation. The inCustry's share of lew
snglanc employment has been inereosing and stozd at over 4.070 by
1¢60. That vear the o gionnl inductry employe. 217 of all

. workers in the national indus try.

SIC 38, professcional, scientific and corirollin 7 instimuenss

phictorraphical and optical goods; watches and clocks, cmplojec

about 50,000 persons in 1962. This employment wos roughly 1.577
of total Tow Ingland emplojment ond 1450 of total U.S. cmployment
in the inductry. The relative concentration measured by the
location quctiont is fairly constant at somewhat over 2.0

(measured on a total employment base.)

b. DStable Incustries, -

Manufacturing employment hos no trend in either Girection

vhich is consistent amons the four sources., ihe relative con-

centration is either constant or slightly declining, according
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to location quotients. As percent of both total New England
employmert and of U,S. manufacturing employment, New Ingland
manufacturing employment is ceclining.

SIC 19, ordnance and accecssories; Employment in 1961 was

almost double that in 1%47. The relative importance of the

New England incustry has declined because of even mere rapid
growth In the rest of the nation. The location quotiont dropped
from 4.0 in 1947 to 2.0 in 1961, with a low point of 1.2 in 1953,
The industry's percent of New England employment has increased
since 1947, but was otill under 1 by 1961, lew Inglanc
employment in the industry as a rer cent of national employment
in SIC 19 hac declined from 55 ¢ in 1947 to 157 in 1961.

SIC 2u, naper and alliec procucts, reached o peai cmnloyment

i 1550 znd {celined comewhat between that year anc 1962, The
~ocation qucticnt has remained steady at 1.8 ‘on a tectal
employment Lasis), The intuctry's share of New Ingland
employment hno rermained fairly steady at abous 2.3%, while

its share of cmploymeni in the naticnal incus try has cCeclined

Trom about 157 in 1947 to 127 in 1961.

SIC 34, fabricated metals, barely hclds its own as an
export inductry with o minimum location quotient in most
instances. Its ghare of MNew Endland employment is roughly 3%
growving or Ceclining, depending upron which gour:e is consulted.
The Mew England incusiry's share of national ind stry employment
is declining and has been reughly 9.07 in recent years.

5IC 25, machinery except clectricel, has an employment
of over 160,000. The location guotient has been fairly stable

at 1.7 since the early 1950's. The industiy's chare of New
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England employnent is about 4.0 9 ani has beexn deciining over
the past decade. The New DIngland iraustry'c rckhare of employment
in the national indusury is roughkly 107 and has becn declining

gradually since 1¢47.

c. weclining Industries. -

CIC 22, texiiles, hag shown a cubstantial decline.

Employme:.® ig roughly one half of whatvit was itweaty years ago.
Most of the deeline occurred after 1950, Since 1958, the down-
/arc trend iias been muck more gradual than i1t wag in the early

1850's. Riic location quotient has Geclined but iz =till ocuite

high at 2.C. The industry's share of New Ingland employment ic
now 3% and its share of the national industry is 137,

-

SIC 31, leather and lecatuer porcucts, as notel riier, is

;_

a Geelining industry which is becoming reclatively more zoncentra-
ted in New Englanrd, since the regionel incCustry is net losing
employment as guicily as the nationol incustry. The decline in
consicerably cmeller than that in the textile iundustry. In

1662, there were approximately 11C,000 workers employed by the
leather incustry - roughly 3.0 % of total llew Zrgland employment.
The regional inGustry employs nearly ons third of all workers

in the national industry and has a location quotient of about

4.7 orn a tctal employment basic.

SIC 3

\O

y miscellaneous, includes jewelry and silverware ana

costume Jjewelry and notions. DImployment in the incdustry divisior

has declineC steadily cince 1947. There wasa sligut increase
between 1959 and 1962, Thc industry employs about 2.0% of all

ew IEnglanC workers anc 165 of all those in the national industry




I.A.4. HMeasuring Technology Transfer =29~
Can a firm or region's utilization of technology be
measured? Economic studies which attempt to translate expected
expansion of industrial output into expected employment levels

depend upon productivity assessments as the linking quantity.

The common measure of productivity is value added per employee or-
man-hour or some relative of these figures. To make these
productivity assessments require some understanding of the
industry of interest. That is to say, what is contributing to
realization of the present level of worker productivity? What,
then, are the factors which appear likely to change?

Initially one is tempted to searth technological changes
for the principal reasons for productivity changes. This
connection is simply not direct nor clear2ut, especially in the
short term. Even when the definition of technology is expanded
to include'improved management techniques as well as new processes
or new products, there remains no direct relationship. Labor
skills, special market considerations and other factors may
affect apparent productivity. In fact when‘a technological
advance creates a new product, it is highly unlikely that the
first productivity figures will be the best achieved during the
Iife of the product - modifications of process and economics of
scale as demands grow are among influences on productivity
figures of new products, and old.

Even if technological influences could be separated from

all others, it is impossible to construct individually meaningful
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measures. How do available figures differentiate firms which
employ modern equipment inefficiently from those which use
somewhat obsolete equipment very efficiently. So-called
"typicali’ balance sheets and income statements are available
from trade associations or magazines to describe generally firms
of various sizes in their industries. While it may seem
reasonable to compute value-added per-unit of capital employed,
labor productivity or other figures, these only become somewhat
reasonable in a case-by-case analysis in which product mixes,
overtime rates and other factors are considered. A furniture
firm may recognize more modern production techniques but they
may be incompatible with its product line of very fine furniture.

Therefore, technological measures only bezin to have
significance in combination with qualitative factors. This is
recognized by economic projections which wisely do not attempt
to step beyond gross assessments of industry productivity
movements as more than results of many inter-related influences,
including technology: ‘Productivity varies with industry with
the amount of investment, past and present; with the adaptivenes:
of management; with native ability, training, and cooperative
spirit of workers. it

The foregoing discussion overlooks an important point. In

addressing itsell to measuring present technological utilization

lSeymour E. Harris, The Economics of New England, Harvard

University Press, Cambridge,. 1952, p. 154.
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it neglects consideration of a rate or efficiency measure of
technnlogy utilization. That is the amount used divided by the
amount thezretically available. But this leads to further
cenplications fer it assumes that the technolagy available at
any instant ¢f time is fully identified. On the contrary it seems
impossible that this could be the case by the very nature of
technology transfer. Professor Rosenbloom states it this way,
"Analogy underiies all inductive reasoning. It implies the
identification of structural or functional identities in
ctherwise dissimilar situations or things."2 That is, no direct
link between kn=zwledge and application in cne and that ef
another ar the same exist.

It is even difficult to quantify the extent to which a
firm or industry is attempting to identify the application/
knowledge links. Some general indication was given by Table 6
in the previous section, but this says nothing about the extent
to which firms or industries rely on trade associations or
suppliers of raw material or suppliers of productive equipment

3

for technical support and ideas.

2R. S. Rosenbloom, Technology Transfer - Process and Policy.
Hationazl Planing Associaticn, Special Repert #62, 1965, p. 1l.

3Informal discussions were held with various members of the
faculty of the Harvard Business School, Arthur D. Little, Inc.,
and the Federal Reserve Bank of Boston. All emphasized that
thoughts on technology must step beyond simple productivity
measures. While several quantitative measures were suggested,
none suggested that a very accurate nor meaningful picture ceuld
be drawn by them.
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Can technology seeking companies within industries be
identified? Grossly perhaps they could, but the results would
have little significance. The comparison must consider what
applications have been identitied, how widespread the knowledge
is within an industry and the motivation or lack of it to
incorporate new technology into a firm's or industry'!'s operation.

Despite the foregoing qualifications that must be applied
to any attempt to measure the needs and the potential for
technology utilization, we have made an ambitious effort to
identify these needs as specifically as possible within New

England. This effort is described below.

I.B. Detailed Analysis of New England Industry

The goal of the analysis was to be able to describe New
England industries in terms of various factors that might reflect
the industries'! propensity for technology utilization in general
and specifically for various modes of transfer. The
characteristics that we have gathered data on are as follows:

I. Teerchnological .Characteristics

A. Relative Importance of R&D Effort in Company
1. Number of trechnologists employed

2. Ratio &f technologists to total employment
B. Fields of Investigation or Interest
C. Depth of Investigation or Interest

(Basic or applied research, development, product
imporvement, production engineering)
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D. Information Gathering Methods
IT. Corporate Characteristics
A. Principal Line of Business
B., Diversity of Product Lines
C. Liversity of Products Within Lires

D. Operational Flexibility (job shop, production line,
hybrid)

E. Per cent Sales to Government

ITI. Industry Trends and Characteristics

I.B.1 Data on Technological and Corporate Characteristics

Two basic sources of information were utilized in obtaining
information en these characteristics with the exception of
categoery III. The first source used was the Dun and Bradstreet
Marketing Service Company which supplied individual firm
information on size of employment, four digit standard industrial
classifications both rrimary and secondary, as well as information
on net sales and net worth. The second source of data came from
the 5100 questionnaires (see Appendix A, exhibit 1) that were
mailed to companies and plants throughout New England. These
questionnaires supplied the remaining information to us.

Actually two sets of data have been analyzed separately and
togethern Some 2600 plants {(or 11.1%) were drawn from the 23,417
units tabulated in this area by Dun and Bradstreet Marketing

Service. This sample represents 10.3 of the total industrial
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population of New England as defined by the SIC codes listed in
Table 7.

The reporting units* to be sampled were drawn on a propor#
tionate basic so that each four digit standard industrial
classification was represented in the samyie in the sanme
proportion that it exists in the New England region. Within
each four digit category, the firms selected for the sample were
drawn randomly.

A second set of some 2500 questionnaires was mailed to firms
within 150 four digit SIC codes. These codes were selected on
the basis of our belief that they represented those segments of
New England industry which have the greatest immediate potential
for participating in, and deriving benefits from, the NASA
Technology Utilization Program. Again, our sampie was a
proportionate raudom one which, when combined with the overlaping
four digit SIC code firms of the first sample, resulted in a
sample size of 30% of the population in each of the 150 categories

selected. The response from these 150 categories has been 11.7%

*The following discussion will use the terms reporting units,
plants, firms and companies synonymously altnough a distinction
exists between somg of them. The Census data obtained from
U. S. County BusineNsg Patterns reports actually refers to
reporting units in a ®ggion. These are defined as a plant
location that may comprige theentire company's operations or mav
be one of many locations.\ Each location is treated as a report-
unit. In actual fact the Yean employee size of the reporting
units in New England is leds than 57 reflecting the small size of
the majority of plants. Coysequently, more often than not, the
reporting unit represents a \company.
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of the 30% sample or 2,0% of the total population.

A comparison of the response rates of these two samples is
shown in Table 8. The hypothesis in selecting the 150 SIC
categories for intensive sampling was that these praduct groups
would be most responsive to the Technology Utilizatién program
and would have the most to gain from it. We expected that this
postulated interest would be demonstrated by a higher respense
rate to the questionnaries sent to them. 1In all respects but one
the material sent to the "select" group of four digit SICs was
identical to that which was mailed to the proportionate sample of
industrial SICs in New England (some 370 four digit classifica-
ticns are represented in the total groups). The one difference
was the color of the paper that the questionnéire was printed on---
white for the proportionate 10% sample and blue for the selected
sample. Consequently, we»would expect the response rates to be
equal if there were no difference in interest between the two
groups ana'to be significantly different if there were.

Examination of Table 8 reveals that in aggregate there was
little difference in response rates between the two groups. An
overalllresponse of 10% was recorded for the proportionate sample
and a slightly higher 11.7% rate for theselected SIC groups.
However, this difference is not statistically significant--on
the basis of statistical inference, the difference observed could

could easily occur even if the underlying factors which cause a
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response were identical in both samples. Although no meaningful
difference may be exhibited between the two samples' response-
rates in azgregate, several significant differences may be noted
in individual industry groups.

For example, SIC code 22xx, which represents Textile Mill
Products, had a much higher response rate from the proportionate
sample than was forthcoming from the 2 four digit SIC categories
selected for intensive sample coverage. These categories were
2231i--"broad woven fabric mills--woocl" and 2241--"narrow fabrics
and other small wares mills." The implication is that the
categories chosen had less interest than the other elements in
the industry. 1In fact, a check of the returns revealed responses

in all 3 digit categories and in 40% of the 4 digit categories.

In another example, SIC code R6xx, Paper and Allied Products

the reverse was true. The selected sample, concentrated in

2621--"Paper Mills" had a response rate of 18.2% of the sample

whereas the response rate from the proportionate sample was 12.3%.

These latter responses were concentrated in only two 3 digit
categories 264x and 2€5x although one response occurred in 2641--
"paper coating and giazing" representing an unexpected interest
in technology. The strong showing of selected SIC 2621 verifies
its inclusion in the 150 high potential product categories.

The SIC category 29xx--Petroleum Refining and Related
Industries--shows a marked contrast between the two samples.

The magnitude is probably the result of the smalil size of the
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population invelved but analysis does indicate an area of interest

vther than the ene postulated. The selected 4 digit category was 2911
-"petroleum refining and only one respcnse was elicited from the re-
porting units in the region. Interestingly enough the other two re-
sponses that occurred frem the proportionate sample came frem categery
2951 - ""paving mixtures and blocks," again demonstrating an unexpected
area ¢f interest. On the other hand, no response was forthcoming from
SIC 2992~-"lubricating oils and greases" although this category was
~ne of the 150 selected. ' ‘ .

Inasmuch as one ¢f the industrial participants in the Technology
Utilization program is a greeting card manufacturer, this category,SIC
<771, was included for intensive sampling. No response was forthcom-
ing, although the preportionate sample resronse indicated interest
sver broad areas of the industry (Printing, Publishing and Allied
Industries.) The response was, however,below average.

An analysis of the respsnse rate from each industry in comparison
to the average respense rate for the sample revealed some rather inter-
esting facts, some of which have been alluded to in the preceding
discussion. An example is the broad interest in Textile Mill Products
(SIC 22XX). This seems to represent a declining industry fighting to
survive through long over due technological improvement, Our contacts-:
with Lowell Research Institute, which is dealing with this industry's
problems, seem to bear out the survey results. To wit -- textile man-
agement is waking to the imminent danger »f extinction and is eager to
try to work with resources of technology. The high response of the
paper mills in SIC 26XX, nearly double the average, reflects a good

prospect for the utilization of the NASA resource in this
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activity. An analysis ofthis category's characteristics in
Exhibit I of Appendix F reveals an average employee size of
mearly 1300, an average number of technologists employed of 19
and an average technologist/cmployee ratio of 17.9%. There is
nearly an equal reliance on the various modes of obtaining
externally derived technological knowledge. The reporting units
responding appzars to be evenly divided into two groups. Those
that maintain broad product lines and those that are narrow
gauge productwise.

Although respcnses in 28xx--Chemicals and Allied Products--
occurred in 6 out of the 8 three digit categories, the highest
response carie in two principal areas: 282l--"piastic materials,
synthetic resins and nonvulcanizable clastomers”--and 2851,
"paints, varnishes, lacquers, and enamels." These two categories
contributed 1€ of the 24 responses realized in the selected
sample. A study of Exhibit I reveals for SIC 2821, a high
average technologist/employee (T/E) ratio of 22.1%, a strong
reliance on company libraries for information, and a tendency
teward narrcw product lines. Twenty-five percent of the firms
reporting were dissatisfied with their sources of technical
information.

SIC category, 2351, while having fewer average technologists
than the firms in 2321, 4 versus 10, had a higher T/E ratio of
31% and over eighty percent of the firms were engaged at least

part of the time in job shop activities as contrasted to



-39~
continuous production processes, Nearly 30% of the companies
were dissatisfied with their informaticn sources.

The Leather and Leather Products (SIC 31xX) group was
noticeable by its considerably below average response rate in
both samples. In abseclute numbers the greatest responses occurred
in SICs 3111 and 3141, sach with 6 replies. Actually SIC 3111
"tanning and finishing" Las the highest T/E ratio of the group,
some 11%. This ratia rapidly falls off to practically zero with
the other reporting units. . check of the total group in Exhibit
IV indicates that the T/E ratio is less than 5% while the number
of technologists average two. The firms interviewed in this
group expressed varying degrees of interest in the formation and
utilization of an RDC. The most technically advanced in terms of
technologist employment and T/E ratie was interested in the
scientific and technical information available. The other firms
were more interested in product develcpment and management science
workshops. Financing appeared to be a problem. This is probably
endemic with industries known to be declining. Loan officers are
chary of placing money in what “everyone’ considers to be a dying
industry., It is hypothesized that the weak respcnse from this
industry is a reflection of the cemparative lack of technical
sophistication. Once the resource was described by our interviewers
to the top management of those firms, they became interested in

participating, at least on some scale,




Like the textile'industry in New England, the Primary Metals
Industries (SIC 33xx) are declining regionally. The considerably
above average response appears to reflect these industries' new
awarcness that they are engaged in a fight for survival. Five
interviews were made in this general category and in general bore
out the facts that the primary metals industries need assistance.
Unfortunately, from an easc .f technology transfer standpoint,
this group tends to exhibit very low T/E ratios, less than 3%,
and predominately derive their information from miscellaneous
sources such as vendors, customers and suppliers (see Exhibit IV
for statistical data on the entire :3xx group. The 4 digit
summaries of Bxhibit I are not too uceful here.)

Finally SIC 38xx--Professional, Seientific and Controlling
Instruments-~-provide the greatest response of all, approximately
double the average response for New England industry--both
selected and proportionate. Interestingly. nhe primary group
may be divided into two distinct groups. SICs 3811, 3821, and
3831 all have high T/ ratios (45%, 29%, and 16%, respectively),
and a high percent of their net sales to government (again 37.5%,
32.%, and 22.5%, respectively). These groups comprise the non:
surgical instruments manufacturers. The other portion of the
group responding were the surgical instrument and photographic
equipment manufacturers, namely SICs 3841. 3842, 3843, and 3861.
These groups had T,/E ratioc near the 27 lecvel =ales bo government

ranging from O to 7.5%.
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The statistics described above have been derived in the
following manner and the detailed analysis may be found in
Appendix F. The variables that have been included in the
analysis are the average number and range of employees, the
average and range of the technologist to employee ratio,
Information on the type of sources used by the firms for
acqu{ring technological information is listed by percent. The
extent of product diversification has been imputed by observing
the number of secondary SIC codes ¢nd their dispersion i.e.,
whether additional classifications ere within the primary
industry (2 digit code) or extend tc other 2 digit codes. 1In
the former case, a firm is considered to have a broad product
base; in the latter case, the firm is ~onsidered to have a broad
range within product lines. In some instances, a firm may have

both broad interindustry and intraindussry product lines. This

1s coded in the exhibits under 3. A reporting unit not displaying

any of these characteristics was listed uader L with the
implication that its product interests tend to be narrow,
Process flexibility is shown in the exhibits where 1
represents a company that is dominently involved in job shop
activities. The figure 2 heads the column that corresponds to
the percentage of firms cngaged in continuous production or
processes. The hybrid circumstance is listed under 3.

A column is included that illustrates the percentage of net

sales under government contract., Although subject to
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interpretation, e.g., do second or third tier subcontractors
consider their sales to a prime government contractor to fall
in this category? Interviews with respondants indicates that
most of the response to this question was interpreted as direct
sales to the government.

The last bit of data included in the exhibits in Appendix F
is the percent of respondants indicating satisfaction with their
present sources of technical information.

Table 9 lists the technical fields of interest in each of
the 150 selected SIC tategories. To develoy the table each
incidence of interest was cumulated under the major heading and
the total number of indications in each SIC zategory was then
divided into the sum in each field. This resulted in the
percent of interest in each major field. The fields with the
highest percent of interest were then listed in descending order.
The nearly universal interest in 120 "Industrial Trocesses'
demonstrates a need for providing this type of information at
the RDC coperating level through such devices as standard interest
profiles. For the management of  the Technology Utilization
program, it serves to focus attention on a prime area for
acquisition activities,

Exhibit I of Appendix F deals with the statistics on the
characteristics described above as they relate to the 150

individual SIC categories selected for high potential participa-

tion in the Technology Utilization program. Ais would be expected
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there is considerable variance between SIC categories on the
different characteristics sampled. Themajor drawback to this
analysis is the small number of responses that occur in many of
the categories. The low number prevents making statistical
inferences with any degree of confidence on many of the categor-
ies sampled. To overcome the disadvantage of the loss of
statistical significance in estimating the parameters of the
variables in each four digit SIC categbry, we have aggregated
the data on a two digit basis. The results ofthis analysis are
displayed in Exhibit II. The information loss resulting from
the aggregation is also significant as ths four digit code may
be thought of as essentially a product group, whereas the two
digit code tends to reflect an industry.

For comparative purposes we have analyzec the same two
digit catcgories using the proportionate, random sample of 10%
of the entire New England industrial populatior. The results are
shown in Exhibit III.

The first three analyses are defensible from z statistical
sampling standpoint. All were obtained using samples of the
individual four digit classifications that were in the same
proportion as the total population in the category was to the
total industrial population in New England. Inferences drawn
about comparative response rates have a statistically sound

basis. On the other hand, a large part of our analysis of New

England industry is not necessarily concerned with .
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interclassification comparisons, but rather with the effect of
the firms' various technology or corporate characteristics on the
Technology Utilization program. In this case the major concern
of the analysis is with the total information available on
reporting units in the area regardless of their particular SIC
code. To this end, we have made several analyses using all the
combined information avai_.able. The first of these, in Exhibit
IV, illustrates the effect of combining all information on an
aggregated two digit SIC code busis. For interest, this exhibit
may be compared to IExhibits II ané¢ III described previously.

For interests sake, the basic data has been further analyzed
in the following ways not previously discussed.

Exhibit Number Methods of Sorting

v BEight categories--described in
section 1.2,2 below,

VI Eleven cells tased on Technologist/
Employee Ratio

VII Twenty cells basaed in Technologist/
Employee Ratio

VIII Information sources

IX Product Diversification

X rocess Flexibility

XTI % Government . sales (11 cells)

XII Four digit SIC-reporting units
interviewed

XIIX Eight Categories-reporting units
interviewed

XIvV Total sample - no sorting
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. I.B.2 Determining the Specific Needs for Technology
in New England

Prior t. making the detailed analysis of New England
industry, we developed a hypothesis to test. This hypothesis was
structured in the form of a decision zree that resulted in eight
categories of firms that would have different needs for technology
and therefore might need different kinds of service from a regional
dissemination center in order to satisfy the postulated diverse
needs. The criteria for generating these eight categories of firms
is as follows:

1} Does the firm employ technolozists?

Our questiecnnaire implicitly defined technologists
‘. by asking this question, “How many technologists
(employees with college degrees, or equivalent, in
engineering or the sciences) do you employ in the
following areas:

Basic or Applied Research?

Product Improvement?

Development Engineering?

Production Engineering?

Other?~

2) Does the firm have 100 or more employees?
Given technologist employment, the following questions were asked:

o 3) Does the firm engage in basic or applied research?

e t———

L) If not research, does the firm engage in preduct
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improvement or development engineering activities?

5) XNone of the above

These criteria result in the following structure and end

categories.

Company Description

/,/ﬂ——-—°Large with Research

///////// ~—-—TLarge with Product
\\\\\\<:::::;_‘ Development

-—Large with No Product
Development

—Small with Research

Small with Product
Developmernt

Technologi

Small with No Product
Development

Large with No

Technologists
v
Gpy 0 Small with No
}ees Technologists

Figure I.B, - 1

The reasoning for this breakdown are seif-evident when you
consider the technological resources available through the NASA
Technology Utilization program. Obviously whether or not
technologists are on the payroll will influence a company's
motivation I'or, and utilization of, externally derived knowledge.

" This is not to say that the absence of technologists negates the

possibility of the firm's participation in the program. The
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nature of such participation is certainly affected. The question
of size of the participating company is important because of the

very different nature »f the modus operandi of the management of

different sized firms, Shorter communication lines, faster
decision-making, and a higher degree of entrepreneurialship
tend to be an inverse function of the size of the company.
Obviously all these factors may have an impact cn a firm's use
of externally derived technology.

Lastly, the nature of the techrological activities being
engaged in a firm were postulated to 27fcet the needs of the
company for precise utilizatiocn and "purchasing” of the resources.

Given this hypothesis, we structured our data gathering and
analysis in such a way to verify, modify or rcject the postulate,
As mentioned above, the data accumulated via the questionnaire
contained all th¢ information nccessary for categorizing responding
Yirms according to the hypothetical structure described. To provide
& means for testing the hypothesis, we interviewed $5 firms in the
region. These firms were selected to be representative of the
principal industrial classifications in New tngland as well as for
covering the eight categories involved in the hypothesis. The
actuai selection of the individual companies was essentially
random except for their geographic distribution, which we tried to

make proportinnate to th= conceutrations existing in New England.
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A team of 13 interviewers were trained and sent into the
field to meet with top executives in the seleéted companies. An
interviewer's list of questions was prepared based on the
following strategy {see Appendix A, Exhibit L). First, the
interviewer attempted to get the executive to define how he uses
technology in his business and what his company's needs for -
technology were. Next, the interviewer explained the techno-
logical resources of NASA and the typical RDC in conceptual
terms, attempting to avoid references to specific service
packages. Then, having gotten the executive to describe his
needs and having explained a resource that potentially could
satisfy some of these needs, the interviewer asks how could the
gxecutive's company best utilize this resource. From this point
the interview was extended into specific areas and issues
relating to technology transfer, services, and possible problems
that a manager might foresee in a relationship with an RDC.

In Appendix A, Exhibit V identifies the SIC categories of
firms interviewed, the number of firms interviewed in each
category, and a description of the category. Exhibit XII, of
Appendix F, provides statistics on the characteristics described
in section I.B3.1 with the data summarized by 4 digit SIC code,
In Exhibit XIII'the sameinformation is sorted into the eight
categories hypothesized earlier in this section. These statistics
provide the basis for comparative analysis to the larger sample

of New England firms upon which extensive data has been collected,
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For example, Exhibit V contains statistics on all theé firms
surveyed and divided into the eight basic categories.

The results of the interviews are summarized as follows in
terms of the hypothectical structure. The structure appears to
collapse from eight to five or possibly six distinctive categories.
of firms with different needs for technology.

The large (100 or more employees) firms engaged in basic
and applied research are interested in utilizing the NASA resource
for state of the art research, for insurance against missing
some obscure work done in the government or overseas, for
obtaining government material in a reasonable length of time,
and the possibility of discovering some interdisciplinary transfer
from a field not normally reviewed. Some large research and
development oriented firms regard the regional dissemination
centers as potenticl intruments in the dispersion of innovations
and research created in-house. These organizations thereby
provide the input side to user-producer conferences., Speed of
operations does not appear critical to the typical large firm
with or without technical capability.

Small firms (under 100 employees) engaged in basic or
applied rescarch create a different situation than that which
was observed in the larger firm. This type of firm appears to
require the same kind 2f technoliogy in terms of sophistication
as does the larger firm. The principal difference is that it

needs it faster to meet its shorter planning horrizon and contract
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proposal deadlines. Two day tec one week turn around times are
required in this cnvironment. There is probably iess concern with
centinuirg cognizance in an area than there is with the larger
R & D firm. Again, this is a function of the zhort plarning
horizon. Diversification is a problem that may promote the
requirenent for _onger term committments to an RDC. To broaden
the typically rnarrow technical and product base, these firms would
be excellent cusput sinks in a uscr-producer conference.

Large r'irms with or without product improvement or
development encineers appear to f£it together. Although perhaps
not as techniceclly sophisticated as the category of firm's discussed
Above, these companies have competent engineers engazed in creative
application work. In some instances knowledge of a research nature
vould be appropriats en an cngoing basis. Innovations for product
and process improvement are desirable to mairtain large production.
A major differcence between thre sarge and small nou-research,
technical firms is the emphasis in the sma.l t<em voward job shop
work while the tendency in the larger plant is toward continuous
production. G&ffect of this on technology transfer is rather serious.
There is built in inertia in the case of production lines,
Typically, continuous process production involves higher capital
investment, special purpose machines and a natural tendency to
resist change, which could oniy raise costs and lower production in
the short run. 1In contrast, the job shop is organized to cope with

change
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through the use of general purpose machines, high in-process
inventory and highly flexible conveying equipnment e.g.,, fork
1ift trucks versus a conveyer belt in a centinuous product setup.
Indications are that the management of this type of firm is
interested in management science techniques and workshops.

Small firms utilizing technologists but not engaged in
research, present a somewhat different problem than the similar
large firm, The principal differences appear to be speed of
response to demands on the system, a more entrepreneurial
management, a tendency toward job shop operations, and a
technologist/employee ratio that averages 25%;over four times as
large as that exhibited by the large firms in the same category.
These factors make for a much more exciting environment and one
in which innovations are more likely to be developed and
implemented. The average technical sophistication of the
company 1s deeper than their larger brother and their require-
ments for technology are correspondingly more demanding.

The final category defined by our interviews involves the
firms that do not employ any technologists. The possibility
suggests itself that we should divide these firms irto large and
small. Although their needs are vertually identical, indications
are that dealing with the two groups would be quite different.
The larger firms tend to see no need for technological inputs to

their system. Some have expressed interest in management science

workshops. The general tendency is resistance.,
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The smaller firms reacted two ways. One, management felt
it was too small, too poor, too busy to bother with the
technology resource, Others could see the value but lacked the
staff to interpret and implement material relevant to their
problem--they were interested, Surprisingly, to the project
team, more of the small companies interviewed were actively
interested than were not. This group was also interested in
management science workshops although not to the same extent

that the larger firms were,
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I.C. DIO-MEI'ICAL APPLICATIONS

The approach to determining the feosibility ond velue of av
RIC's services to the rescarch hospitals in the region has been
baged on the feilowing rationale. During visits to the RDCs at
Weyne Ctate, Indiana and Pittsburgh the gquestion was oscked:
Yhat cuccess have you nchieved in servicing hespitals and medical
resenrchers? The answer wng—--very little success. Presentations
where they were dircecsed to medical professional croups, were
warmly rcceived but no-rning had come of the ¢fforts in terms of
contractunl relationships with medicenl rescorch groups. The
next question wng: Why did you foil? The answer was —— we are
not really curc what the provlem is. Conscquently, in approach-
ing the problem in New Englond it was felt that it was important
to develop ~n understonding ¢f what the inhibiting forces were
to blo-mcuicnl applieations ari: to the use of externclly derived
knowlcdge by mediccl groups. . . : .

It has becen on this basis ther thot the problem hes becn
attaclked. The initinl concern has Teen in nttompting to
icentify borriers to the use of an RI0's regourccs. Inasmuch
s 1tttle wos apporently known about these brrriers an cmpirieal
approach has been taken by attempting to introduce externally
derived knowledge into o medienl rescarch group and observing
the cffcects of thic aetion,

seven nmeaienl information retrievel quesiions werc sent in
by the Recuo~reh Staff Coordinator ot the Boston Univercity
lledicnl Schicol. Tirst, n hand scarch on each question was

performed, using the Acrospace kiedieinc and Biology Continuing
1] I
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Eibliographky (ITASA UT-7011 gseries.,) Sccond, mochine retricval

gquostions werce formuleted ond used os test guocations during the
compiter wretrievel producstion testing stage. 1t should be noted
that trne scarches were perfoermed at HERAC ond that only the
abstract: reouired were then obtained from ARAC The results of
both ncarchcs were sent to thoe respective doctors for study and
cvaluntion. Shortly thercafter, face-to-face individuol
discuscions were held between the doctors and a center staff
member for cvalussing results and machine rcetricvol question
cstructuring. Thise reviscd guestions Were used in our
computar timing Tun. It is too corly to cvalunie the final

rosults, but it it of coasiderable importance to note that ore

of the medieal cuustions rould only be porformed on the computer.

This was beecausc 2ll 2pprojriate retricvel cowcepts were all in
machine index terms ond not ir published index torms. A meeting
with all participants in the otady was held crrly in December

to cvaluatc the experimental pregrom and to wotermine what
modifizations or different opproasies may be regquired to scrvice
the medical roscarczh community &GO”“Qtﬁly,

Tho result of this meeting may we summarized os follows.
There soons to be no technological "basricr® to the cffcetive
usc of +he IIASA file for bviomedical applicotions. Agide from
the importance of maximum depth of indexing (vhich mcans &
computer scarch is mnnda tory) . no uwnusual proovleme were
cncountered during thc cxperiment. Iiscussions, of what the
apparent borricr to widespread medicnl usc migh% be, centered on

the structurce of medical rescarch organizations.
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Typically, rescarch is carricé out on o highly autonomous bagis
by the principal investigator. Tunds for prolonged scarching
as typified by the monthly sclective dissemination genre of
scarch nmust normally be included in the buldget in odvance of usc.
The long lend time mitigates against this., Also, knowlcdge of
the value of monthly scarches must be learncé but there is no
convenicnt nechonism for this oxcept through commi“ment of
recources out of the investicator's futurce budget.

Uiscussicns with the Yale.mcdical group were also held in
o furthcr ~ffort to explore the apparcnt barriers to participa-
tion in R0 programs, Diseussions with medical rescarchers, the
Librarian aiid ~dministrotors at the Ynle llccical Center hns
resulted in the development of A model for obtaining coffcctive
Cistribution of NASA bio-mediecal information. It apocars the
the primary fozus of intercst in medinrl centers is the Heouicen
Library., IlMedicnl resecorchers consistently follow the practice
of requesting literature scarches of the Medienl Library, ana
Librarions are extremely ~nxious to respond to these rcquosts in
2 rapid 2nd cxhoustive mancer. Yherefore, Librarians are
interested in the NASA information buccuss they believe it
will supplement cxisting resources oné the information can be
quickly obtained. OF eoursc, the continucd usz of the NASA
sexvice will Gopend upon the utility of the infermation to
members ol tho Medicnl Center.

From o mrrketing poinut of view, solicitation of the Mediecal
Librarians has sceveral advontoges. First, the primary mission of

the office of information with all of its ramifications;
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secondly, budgets in the library always include funds for
literature secarches; thirdly, contracts for services can be
negotiated with one office rather than possibly with several
researchers or departments; and findally, missionary work
stimulating the use of NAS. information can be effected interaally
because it seems to enhance tue value of the medical library.

This approach ties in with the conclusions of the conference
with members oi the Boston Univercity Hospital staff. It is our
recommendation that furthér study In this area be financed
separately and that it should be dore by a team with credentials
in the bio-medicai disciplines at leazt in the exploratory phases.
The latter suggestion is based on considerable experience with
medical personnel that has demonstrated medical cradentials are
requisite to gain the full rapport with medicail researchers that is

needed in the experimental rhases of a program like this.



UNIVERSITY RESOURCES AND INDUSTRIAL SUPPORT

FOR PROPOSED REGIONAL DISSEMINATION CENTER
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IT.4. Deceripiion of University of Connccticus

The University orf Comnecticut would provide a strong resource
base for establichment of a regioral disscmination center.
Geographically the University is located a%t the center of a
circle with a 90 mile radius that encompasses the inductrial
complex in lassachusetts, southern New Hampshire and Vermont,
Rhode IslanG and Connecticut, the principal concentrations, of
course, lczated in the Greater Boston area and in couthwest
Connecticut from New Iaven to Stanford. Jithin a fifty mile
racius of the University arc the important secondary industrial
concentrations at Viorcester and Springfield, Mass., essentially
all of Rhoic Islanc including Provicdence, and the Greater
Jartford area. Ready access to 2ll of thece arzac is provided
by an excellent system of freeways and +oll roads.

Acedemically the University provides a strong base for
support in the many professional schoolg and institutes. he
School of Engineering, for example, has a graduate program
leading to the Ph. D. in the Tepartment of Aercopace Engineering.
Uther strong departments in the School include Electrical
Ingineering, Chemical Engineering and llechanical Irngineering.

A Department of Metallurgy has bcen authorized and is being
staffed at the present time. IEqually strong Cepartments in the
College of Liberal Arts and Sciences include Physics, Chemistry
anc Mathematics, The Institutes of Materials Scicrnece and
Pharmacy Rescarch provide additional interd: sciplinary strengths
in the understanding and utilization of new technology. Support

Tor a regional dissemination center is assured from these schools
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and institutes as evidenced by the fact that the Dean of
Ingincering, Pharmacy and Buciness Administration and the
Director of the llaterials Jcience Institute are ail members of
the New Englend Research Application Cenrnter Advisory Board.

Further cupport would be forthcoming from the Vilber L.
Cross Library which houses come 750,000 volumes plus extensive
microfilm holdings. The library's director also cerves on the
advisory Board. The school divisions and institutes *hat

comprigse the University are listed below:

OCHCOOLS AND COLLIGILS

The College of Agriculture The College ¢f Liberal Arts
“he Schecol of Businecs and Uclenccs
Administretion The 3School of iledicine
“he School of Den®el lledicine The IJchcol of Mursing
he 3School of Bducation The Uchool of Tharmacy
The School of Ingincering The School of Tarsical Laucation
“he 3zhool of Fine Arxto The School of Tunysical Therany
“he Gracuate chool The Ratcliffe ILiiclis School of
The Ilesearch Toundation Agriculture

Thie Schocl of liome Teonomies The School of Jocial Worls
he School of Insurance

The School of ILav

DIVISIONS

Continuing Saucation Jervices Intercollegiate Athletics
> O

Labor Icucation Center Libraries

Institute of Public Service izalth Secrvice
Hational Tefense Training Stucent Personnel
INSTITUTES
Institute of Cellular Biology Pharmacy EKesearch Institute
ilarine Research Laboratory Institute of Urban Reseurch
Institute of lutrition and Institute of Vater Resources

ool Science
Institute of laterials Science
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campus at Storrs, branches are operated in Hartford, vaterbury,
Stamford anc Torrington, ac well as professional schools of
law, medicine, insurance and social work in Hartford. A new
site at Groton will open this year which will include marine
research facilitiegs.

As a Land Grant College the University has always taken
the posture of serving the needs of Connecticut., It maintains
close ties to the business community and is concerned with the
application of knowledge to the solution of problemc occurrying
in society. Formal recognition of these objectives is
demonstrated by the support of its institutes and specialized
centers, ancd the many conferences held cach year, but the
objectives of community service are also realized by the many

- informal relationships that members of the faculty have with
the public sné industrial community in Comnecticut and thé
rest of Ilew Dnzland.

The University is actively participating in educational
programs as part of the State Technical Services Act of 1965,
Close tics exist with the Comnecticut Research Commission
which administers the ict, as well as funding other research.
The Connecticut levelosment Commission is suvporting the
University's effort to cotablish a Legional Iiccemination
Center by providing the services of two development technologists
to assist in the projcct.

IT.B. New England Research Application Center

Organization and Utaff

HIZRAC is an organizational unit of the University recognized
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by the Boarc of Trustees and cupported in part by University
funcs, The extent of this support under the propoced RIC
operation will be {etailec in the section covering the proposed
anmmual budget for the RIC., If an RIC i establislied at the
University of Coxmnccticut as recommended, ITIRAC's primar
responsibility would be the operation of such o center.

The initial organizational configuration +that would be
used in meeting the needs of liew Sngland industry for technology
iz ciagramed in Ixhibit 2. Ilembers of the Advisory Board
include promincnt representatives from the academic community
in llew Ingland as well as highly respected anc influential
leacers from business, research hocpitals and ctate agernicies
all of which are intensely concerncd with the trancfer of
technology in New Encland. The names of those serving on the

boaxrd are listed below alon~ with +theisw affiliation:

L Szl VAL L

Chairman: Tr. Robert . Harvey vean, School of Dusiness
ACminictration, University of
Conneccticut

Secretarys Mr, 3. Villiam Yost Project Director

TA

o
ADA Tecasiblility SLtudy
Universcity of “onnc:t;cut

Dr. Leonicd V. Azarcff Director, llaterials Recearch
Institute, University of
Connecticut

<r. Arthiur 3. Bronwell l'ean, School of Ingincering
Univercity of Zonnecticut

Dr. John 3. Burlew Zdrector, Ccnnecticzut Research
Commission

Jr. Robert Tetter Professor, Industrial
fdministration, Yal
University

!Ir. Robert . Goolyear Tresicent, Smaller Bucincs

Lssociation of New Ingland and
Presicdent, Fenwall “1ectronics



Mr, John P. Ilconalcd
r. Swmer lie,jecrs

lir. Trwin Filcotz

Lr. Ecward B. Poberte

o

Tr. kKichard S, Ticoenbloon

Dr. Albert /. Ynoko

Mr. Trederizic I, Jaterhousc

reprceentotives from the outsia

lMonaging “irector, Counecticut
Development Commicsion

Jdirector, Jilbur Crocs Library
UPlVC“”ltJ of Comnecticut

Hotioncl Planning Acsociation
Yechington, D. C.

Precident;Aococinted Industric:
of nzsmach cctts and Pregident,
Barry “Tright Corporation

LAgpooclate Prefessor, Lloan
School of llanagament
Ilassachusctte Institute of
Technology

o d

Aszociate Professor, Graduate
School of Bugcinocse
Atministration, Harvard
University

Executive Dircctor, Yale-
Mevr Haven Iocpital

Zxeecutive Vﬂceaﬁvﬂ°1'°r3, Thie

Hanufaciurers Ascociabtion of
Connecticut

strongly academic with

ncing universities in lew

Englanc ag well as from the University of Connecticut. The
hi,

Zh proportion of scholears
D

to ccetivities that will lead

reflects the Center's commituent

morc precice underctanding

of the »nrocess of tcchnology *ransfer. Scveral of the members

of the Board are eminont rescarchers in this cubject. In

addition thesc people Comonstrate the leg gree of gsupport for the

Center’s activities in New o

lecading universitios.
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Upon the cstablishment of an RIC at Connecticut a Users
Council will be formed from those pecople who are actually
using the Center's service. This gioup will scrve as a
pragrmatic forum which will counter balancce the scholarly
inguiry promulgated by the Advisory Board. “he User Council
will ceal with questions of operating policics and plans in
an attemyt fo make the Censer more effective in responding
to ueere nceds. Representetives from all Cenier clients will
be eligible to participate in Council meetings which would be
held at lcost once a year,

An analogy may be drawn from businescs to explain the
relationshiv of the two civisory groups to the Center. The
Advisory Board may be thought of ac conmparablce to o corporate
board of directors, while the Users Council may be consideraa
looscly equivalent to a ctockheiders mecting

(S

m N .~ ™y 2~ i R
The Dircector of IERAC is rasponsibhl

operation of the Zeniter subject %o the policy suidelines
established by the University and the Dean of the Zchool of
Business Administration. Ile draws upon the odvice of the
Advicory Committee in setting goals and cbjectives for the
center and reviews plans for meceting these goals with the
Board,

Assictont to the Director - Controller is responsible

foir budget vlonning and control, purchasing. travel uthorization,
155 pe 18} y L (ST ]

7

-

office ancd norsonncl records and general administration snd

coordination including the final preparation of reports.
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Asgociate Tirecetor - 3Jpecial Projectc hns thoe responsibility
Tor the management of special projects, i.c., projeets *het are
not part ol the RDC'c normal operations., This orsanization
permits closc attention to imporitant non~operating functions
and facilitatcs cost accounting.

ssociate Tircesor - Marketing is responsible for promoting

new busiracs and nmeirtaining current buciness. Activitics would
include porticipation in arca industrial and related conferences,
personal comtact with slicnte and protential eclionts, orgonization
of uzcer-producer confercices, management vorlishons and other

activitics thav cnhance =he imege and offcctivercess of the

Center in trancferring technology. Mo will work slosely with

4]

the applicationr specialists on these activities as part of the

¢

appiications specialist's job relates directly to margeving and
these funetions will be cubjest to the Marketing Direchor's
Gircction.

Agsociate Tircctor - Operasions is resporniole for the
RuC's operationc with the cxeceptici of the cormruter cnerations.
These recponsibilitics inclucde th: zrovicion ¢f techrienl
sitills Tor the identification of user problems and cucsiions,

the refinement and scarch strategy (evelopment, cvaluation of

]

scarch recults and communication with She user's recipionts of”
technical information. Turther he shall provice the application
services ~no persomncl deseribed in a 1losor scetion of thig
report. 111 inhousc processing of requests, Cocumentation, and
reprocuction shall be within hie province, Ile will work closcly
with the Marketing and Computer Directors to relay the fecdback

from the user in order to maintain high gquality timely scrvice.
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Assoclate Dircetor - Computer Operations is responsible

for all data processing activities including file scarches,
cost accounting, uscr profilc analycis rcoearch, operations
simulation, leypunching andé the maintenance of file rccords.
ile will be recponsible, along with the Operations lircctor for
reducing as nmany clerical and typing activitics to machine
opcration as possible vhore the cconomics aroe favorableo,; of
course. In addition to cost reduction prograrming, ho will

be responsible for lkeepirg abreast of information retricval
techrology anc for initiciing reseorch into the nit0Cc233 vhen

poscivle cpplicationc or esudics suggest themoelveo,
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II.C. Evaluation of Industrial Support

Extensive efforts have been made to acquaint the New England
industrial and academic communities as well as governmental
agencies with the proposed program. These efforts have been .
primarily in the nature of face-to-face contacts although letters,
brochures and questionnaries have also been used. (Copies of
these may be found in Exhibits I, II and III.) The response to
the total market testing program has been very favorable. As a
market test of positive industrial support for an RDC in New
England, a number of firms have been contacted and asked to sign
Letters of Intent to contract for services should a center be
established. Thus far thirty-nine companies have been called on
and of these twenty-three have signed Letters of Intent (a list
of those who have signed may be found in Exhibit IX). Another
thirteen firms have promised to sign the Letter of Intent. A cory
of a Letter of Intent is attached to this report as Exhibit X. In
sum, then, thirty-five firms out of the thirty-nine coentacted
directly have shown positive support for the establishment of an
RDC in New England. This is a support/contact ratio of
approximatedly 90{;, which appears to be remarkable judging from the
eéxperience of existing RDC's in acquiring client firms.

It is also interesting to note that of the companies
supporting the proposed center over seventy percent are small or
medium sized (less than 500 emplcyees). The response from these
firms tends to verify the conclusions drawn from the analysis of
New England industry and the subsequent. approach used in developing
an operational concept that would serve the needs of the smaller,

technically oriented firms as well as the other segments of
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industry identified.

A mail questionnaire, was sent to the 639 firms that have
been previously identified as being prime candidates for the
services of an RDC by virtue of their technological capability.
The purpose of the mailing was threefold. One purpose was to test
the assumption made in the above analysis that the firms, though
small, exhibited a high desgree of technical sophistication in
their interests. The respsnses to Question One of the question-
naire, namely, ~In which specific areas of technological research,
advancement, and innovation would your firm be most interested, -
indicated a remarkable degree of sophistication and amply verified
the assumption. (For typical examples of the response to this
question see Exhibit IV.) Another purpose of the mailing was
to identify a number of areas of technological interest which,
in all probability, would provide thLe basis for establishing a i
number of Standard Profile searches. The final purpose of the |
mailing was to acquaint these prime client companies with the
efforts of the project staff to determire the feasibility of
establishing an RDC in New England.

The response to the questionnarie is helieved to be
significant for two reasons. One was the high percentage of
response, which was over 27%. Another is the indication of
interest in the Center that has been shown by the one in seven
respondents who requests further information about the center. A

breakdown of the responses is tabulated below:
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Column A Column B Column C
Connecticut Massachusetts Total
1. Letters and 224 (35.1%)%  L15 (64.9)% 639
questionnaires
mailed

2. Total response 73 (32.6%)%% 104 (R5.0%)%%%x 177 (27.7%)*

2. Returned 6L (28.6%)%% 88 (21.,2%)%%x 152 (%, %¢))ocoo0
guestionnaires
anonymously

L. Request for Info. 9 (12.3%)° 16 (15.4%)° 25 (15.2%)0°°0°

* Percent of line 1, column C ° Percent of line 2, column A
%% Percent of line 1, column A ¢ Percent of line 2, column B
*%% Percent of line 1, colume B ©¢°° Percent c¢f line 2, column C
The résults of. this questionnaire were invaluable to the
process of devising service packages for this segment of the
market. In the same light the technology profiles that the Small
Business Administration has developed are being examined for clues
to the Regions' areas of greatest specific technological

interest.

Industrial Association Support

In addition to the personal, direct contacts with companies
in New England and the mailing program already described, a
considerable amount of effort has gone into determining the suppat
available from the major industrial associations in the region.
To this end, the project staff has made presentations, has
exhibited and plans on publishing information zbout the project
with many of the industrial associations serving New England.

The main thrust of the project's marketing operation in
Massachusetts and Connecticut has been to acquaint industry with
the Technology Utilization Program, generally, and specifically,

with the regional dissemination centers'! transfer. The response
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has been very favorable; virtually every major industrial and
commercial journal has requested copy about Technology Utilization
Program (TUP) and the study at Connecticut. The two leading
industrial representatives in Massachusetts; Mr. Erwin Pietz,
President of the Associated Industries of Massachusetts (AIM)
and Mr. Robert Goodyear; President of the Smaller Business
Association of New England (SBANE) have indicated their interest
in corporate membership for their firms, should an RDC be
established and have themselves agreed to serve on the Advisory
Board.

In Connecticut; Mr. Fredrick Waterhouse, Executive Secretary
of the influential Manufacturers Association of Connecticut, has
agreed to serve on the Advisory Board and to publish an article
on the proposed RDC in a special Association bulletin.

Dr. Arthur S. Cbermayer, Chairman of the Research
Management Association; an organization of small, research based
Boston area companies; was contacted about the proposed program
and a presentation was made at a meeting of the Association. As
the result of these activities, the Association has endorsed the
formation of an RDC in New England along the lines proposed in
this report To quote from the letter of endorsement (which is
attached as Exhibit VII of Appendix E.

"We feel such a center would provide a valuable information

source for the smaller research and development corporation.

We would expect as an organization to provide requirements

information to such a center and feedback, so that the

RDC can be responsive to the needs of the smaller R & D

company.

"The type of operation described....would, as a first
approximation, seem responsive to the needs of our member
companies,."
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The strong positive response of these four industrial
leaders is certainly significant in terms of industrial support
for an RDC in New England. 1In addition, a very favorable working
relationship has been established with the New England Council.
The New England Council is one of the most effective forums for
an RDC to acquaint New England with TUP and to provide feedback
on a continuing basis on the changing requirements of the
business community. The Council has been instrumental in having

an article suggested for publicatior in The New Englander and

has asked the center to participate ia their annual meeting.

Mr., Peach, the Chief IExecutive Staff Oficer, and Mr. Healey,
their Business and Industry/Industrial levelopment Specialist,
have been working with the center to set up a seminar at Storrs
to acquaint their membership with TUP. Tertative date for this
seminar is the second week in February.

General Promotion

Five areas of promotion have been studied: a) Publication
in local industrial magazines and news letters; b) TV and radio
appearances; c) Exhibitions at industrial meetings and
conventions; d) Presentations and participation at industrial/
professional meetings and gatherings; and e) Feature article
publications in other news media, both on and off the University
campus,

Publication of articles defining the NASA Technology Program
and specifically the approach proposed in this report for the
New England industrial community is presently planned in the

following industrial journals: The New Englander: This magazine
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covers the membership of the New England Council, the largest
industry/business association in New England; magazine circula-
tion is about 7,500, It is distributed to industrial and
business leaders at no charge. The article was suggested by
Mr. Peach, Chief Executive Staff Officer of the Council.

Industry, Special Aerospace Edition: This is the magazine

of the Associated Industries of Massachusetts (4AIM). The
Association has over 2,300 members which includes virtually
every industry in lMassachusetts. The planned article will be
co-featured with an article by Dr. Kelly of the Electronic - )
Research Center covering the overall Technology Utilization
Program. This edition of Industry will include a complete .
run-down of the AIM 51st. annual meeting , at which NERAC was
invited to and did exhibit, thereby reinforcing the coverage and
impact of the article.

Greater Boston Chamber of GCommerce Industry Newsletter:

Following a discussion with Thomas McGrath, Chief of the Chamber's
Research and Development Department; Mr. McGrath requested that
NERAC submit copy for inclusion in their Industry Newslette:.

In addition he requested that we send him brochures and other

TUP literature for distribution to interested nembers,

SBANE Bulletin: This article will detail the NERAC approach

To the specific technology needs of the New England small
businessman. Mr. Robert Goodyear, President of Fenwall Electron-
ics Corporation and President of the Smaller Business Associa-
tion of New England (SBANE) invited NERAC to submit an article.

Future plans in the area of publication include a continuing
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series of articles in The New Englander, Industry, and the

Greater Boston Chamber of Commerce Industry Newsletter and the

SBANE Bulletin., These follow-up articles will include the

proposed center's activity reports, case histories of technology
transfers, research reports sponsored by the proposed RDC seminar
reports, In addition, these four leading industry news media
will be used to announce seminars and other activities to which
New England industry will be invited. Further, by working
through the industrial news media, the propocsed RDC will itself
be apprised of industry interest in our activities, of new
trends in technology transfers and of the changing needs of the
community.

An indication of industrial support has been the fact that
there was no need to request the opportunity to publish. The
industrial news media in the Greater Boston area are apparently
so aware of the potential benefits of a program such as the
proposed center to their subscribers that they have in each case
extended an invitation to publish an article detailing the
operation. Contact is planned with the industrial journals of
Maine, New Hampshire and Vermont, and articles tailored to the
needs of these states will be submitted for puplication in the
near future.

Contact has been made with the Boston Ecducation TV channel,
WGBH, through Miss Elizabeth Straus, who is in charge of research
for the Science Reporter. Present plans call for a detailed
program Jdiscussion in December to define a New England Technology

Utilization Program. We have made arrangements with the



-73-

University of Connecticut Radio-Television Center to assist in
writing the script. Contact was also made with Mr. Myron Spencer
of WGBH who handles the 10 p.m, news show, and it is hoped that
a news feature describing this unique industry-university-
government cooperative effort will be presented in the near future.
In addition, plans are under way to contact the local radio
stations to determine the interest in a program on new technolo-
gies and their dissemination. It appears that such a program
stands a very good chance of acceptance in the Boston and Hartford
areas due to the intense interest in new technologies. Such a
program would include the proposed center's personnel with
Harvard/M.I.T. faculty participating using a script prepared by
the University of Connecticut Radio-Television Center. WHDH is a
likely candidate, dus to its varied program content and to
Mr. Doctors' prior work with WHDH. WHRB is also a likely
candidate, due to its emphasis on public affairs and science
reporting. In general, promotional efforts in this area would
hope to provide a continuing number of programs in the new
vechnology area, thereby acquainting both the industrial commurity
and the general public with the NASA program.

Through the very generous offer of Mr. Robert Chadbourne of
AIM, NERAC had the opportunity to exhibit at the 51st. AIM Annual
Meeting. Working with Mr. Philip Gilmore, Director-~of Research
and Development for AIM, project personnel were able to put toget-
her an exhibit which attracted over fifty members in about 6 hours
of actual time. The response was uniformly affirmative and

enthusiastic, Every follow-up from the convention, thus far, has
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resulted in a potential new RDC client,

Due to their timing participation was not possible in the
North East Research and Engineering Meeting (NTREM) and SBANE
meetings. But it seems clear such gatherings provide an excellent
forum to inform industry and the professions abcut TUP.

Future plans would include the designation of a staff member
specifically responsible to provide timely zontact with all such
meetings in New England and to make such consacts and arrangements
as are necessary. The industrial and/or professional meeting
provides an excellent media for communication with large numbers
of interested persons, thereby reinforcing the articles in the
trade magazines and TV-Radio appearances,

Thus far, participation in professional/industrial meetings
has been time limited, but speeches were made at the New England
Council's annual meeting, November 17, at a meeting of the Research
Management Associatiocn, November 30 and at the Bostorn Research
Directors Club on December 8, Contact was also made with the
Computer Committee of Harvard Law School and a luncheon talk
was presented. Future plans include the designation of one member
of the staff responsible for scheduling such tzlks and contacting
all pertinent professional, educational and industrial organiza-
tions %o make them acquainted with our desire to participate in
their meetings. Such person-to~person contact is another valuable
means of acquainting New England with TUP and has the further
advantage of personal give and take with students, professionals

and industrislists,

Plans call for designated staff tc contact all relevant local
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news media on and off the University campuses so that feature
articles concerning the proposed center can be supplied to these
media. After an initial article has been published, the center
would supply these newspapers and publications with a continuing
series of releases and articles as new developments occur at the
Center,

IT.C.1. Other Coordinative Activities

To be fully effective, any program concerned with technology
utilization and transfer in New IEngland must become involved with
the several state and governmental agencies also working on the
various facets of this process, The status of the proposed
center's involvement and the extent of cooperation and support
available from these agencies and groups are detailed below:

Cooperation with 0OSTS Program

Personal contacts have been made with Mc:Sin Robbins as
well as with scveral of tiae local OSTS Directc.s. Harold Heintaz,
the Connecticut Director; is enthusiastic about an RDC and plans
are under way to make a joint proposal for a Svecial Merit Program.
Dr. Howard Segool; Massacirasetts State designcz, has been contact-
ed and is interested in working with the proposed RDC. Contact
was also made with Dr. Harman Rockwarq of the New England Economic
Research Foundetion, who is trying to formmulat® a unified 0STS
program for New Engl'ad. He is very interested in the proposed
program; but is constrained by his need to first formulate the
unified plan., It is felt that active cooperation with all six
OSTS Directors and with Dr. Rockwarq would be oi great help to

both programs. A meeting with the Connecticut arnd Massachusetts
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STS Directors {who were acting‘as a committee for the regional
study group, was held to acquaint them with the proposed progranm.
A letter from Dr. Segool regarding this meeting is attached
(see Exhibit V). Subsequent to this, the regional study group
pledged full cooperation and support for the proposed center.

Connecticut Development Commission

An extremely close working relationship exists between the
center and this state organization. There are two Development
Technologists who work in the field essentially as extensions of
this center to acqueint industrialists with the proposed center's
services. Consider:ble support in Connecticut ras come from this
source.

Cooperation, Coordiration and Work with Other Federal and Local

Agencies and Academ:ic Groups

To function mcst effectively in New Eng':nd, it is necessary

not only to work with individual clients but with the various

{

Federal, state, local and university agercies that are concerned
with industry =nd the professions in this are:. Further, to
maximize coverage ard reinforce promotioral erforts, a working
relationship has been established with a number of these agencies.
Small Business Administration (SBA) - Since so much of New
England's technslogy-based industry is "emall® compared to other
regions, a cocierative effort with the SBA hac been initiated.
Levin Foster, Chief of the R & D area; and negional Chief, David
Buell were contacted and they offered their helv in acquainting
local R & D business with the proposed RDC's operation. ~ . i~. -~

Mr. Foster has catalogued over 40O R & D companies in New England
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and he has either visited each of them or plans to do so within
the next year. He has compiled a history of each firm which
details their technology interests., He and Mr, Buell have very
graciously allowed the use of their interest profile so that their
technolgy requirements can be pinpointed. Further, Mr. Foster

is distributing NERAC literature to the firms he visits, thereby
preparing the way with the very firms that can most effectively
utilize an RDC's services. Both Mr, Buell and Mr. Foster

were enthusiastic about NERAC and felt it would fill a definite
need within the New England business community. Of interest is
the fact that the majority of the firms; that have indicated their
interest to join the proposed center, are participants in some

aspect of the SBA programs.

Boston Field Office - Department of Commerce -~ Contact was
made with Mr, Willey; Assistant Manager of the Boston Field Office
and Mr. Gerard Menard, Trade Specialist. It was agreed that
Mr. Menard ﬁould distribute the proposed center's literature to
interested firms or professionals.

ERC - TUQ's - A continuing cooperative effort has been

established with Mr, Dennison and Mr. Richardson of NASA's ERC
in Cambridge. Their help and encouragement has been of great -
value in providing an additional source of literature and moral
support.

Cambridge Electronic Accelerator (CFA) - The CEA is an AEC

facility run jointly by Harvard and MIT, with participation by
every other New England university with an interest in high energy

physics. They are presently concerned with lubrication of

- e}
£ wan

9
4
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sliding metal surface in vacuum. The center is working with
Dr. Rafael Fessel to assist in the solution to the problem. It is
expected that the CEA will become a participating organizational
member, which will provide a continuing source of information on
high energy physics for a regional center and a further area of
contact withi the New Ingland academic community.

University of Connecticut Law School ~ It is strongly felt

that the legal profession should be encouraged to participate in
the Center's activities since the use of new technology so often
involves legal problems and several areas of research in the
legal/scientific area need further exploration. Thus, contact was
made with the University of Connecticut Law School through
Assistant Dean Gordcn and through Mr. Edward Sheehy, President of

the Law Review to interest them in participating in the Center's

activities. Literature covering various legal.'scientific problem
areas will bhe cCistridutec and future conferences will include the

specifics of Law School participation.

The Hervard Law School Computer Committee - This new Harvard

Law School organization has been established to explore the -
various technology/legal interfaces. Contact was established with
this group of about seventy-five students and their faculty -
sponsor, Mr. Vogts. Future plans are for a speech at one of their
regular luncheon meetings and sponsorship of several research
projects.

National Planning Association - This non-~local association

was contacted because of the desirability of obtaining their
advice on the proposed N:RAC approach to technological dissemina..

tion and to acquaint Mr. Sumner Meyers, of this organization,
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with the Center's activities, A continuing cooperative effort
with this outstanding research organization is looked forward to.

II.C.2.  Special Research Projects

It is believed that an essential ingredient to the
continuing success of the technology dissemination effort is
research into various problems in the dissemination function.
This research should not be confined to one discipline or one
school; rather the proposed center should attempt to incorporate
the unique academic research opportunities of the lew England
States into special projects and programs. To this end, it is
proposed that tue ceater should seek to stimulate MBA research
papers at least at Harvard Business School and at the Sloan
School on the develcpment and marketing problems of new aerospace
derived products. The center should also promote research leading,
to a better understeading of the federal- state-wniversity-industry
interfaces need:d tc stiralate the utili~aticon of new technology.
The proposed RDC shoild plan to work with the Technology and
Society Program at Harvard and with the Computer Committee at the
Harvard Law School, It should be noted that the program of the
Technology and Society Programs includes people from virtually
every academic discipline and from several universities.

Much nore needs to be done to plan a continuing program to
stimulate research in the process of technology transfer at the
many schools in the New England area. The project staff recog-
nizes the value of this unique resource; the universities of New
England, and realizes that planning must be expanded to cultivate

this resource. To that end, one staff member's responsibilities
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would be to coordinate and plan the work in this area, although
the entire staff will be involved in the implementation of these

plans.



PROPOSED FROGRAM TO MEET THE NEEDS OF
NEW ENGLAND INDUSTRY FOR TECHNOLOGY UTILIZATION
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ITI.A. Proposcd Services Packages and Operational Implications

Given the implications and perccived nceds of the New
England region os statcd above in Scetion I.3,2, an operntioanal
concept of corvice.packages ana an organizatic:al structurc is
provnosecd to saticfy them. The transfer cercent inwovled is two

prongcd That 5, 1t reecgrnizes thot obinining ond maintuining

&

technologzicel cegnizance in a specializad arsa ic quite different
from adaopiing irncvrations of products or process into the fivm's
cnvironment., Do deal with theose two forms of technology
utilizaticn, the gropescd ceonter should be orgonized in o manuer
that recognizes those forms cxplicitly in terms of scrvices and
pergonncl.

ITT. AL Ortional Information Jervices

o saticfy Nov England regionts diverse necds for obtainirg
and mainteining seueiolized tochnicel eogrizanee, the Optional
Information Serviceu were conceived. neluced in this category
are, 1) the Retrospective Search, 2) thc Currcat Awarencss Scarch
and 3) the Standard Profile Scarch. Thosc sorvices all involve

certain steps that provide the valuc added tant the cliont pays

i

for when he cnlicts the nid of an RLC 0 help him with the

derivation ond utilizotion of externally procurcd knowlod
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The basic steps involved arc as follows:

. A Application 3pcecialist (AS)* mokes contoct with
ti:e manngement ol the firm, detormines the scientific
and tecknienal disciplines involved and cooxdinates the
mecting to be held between the eolicnt's technologists
and the center's Technical Specinlists.

b. A meeting is held between company cnd center technolo-
tists wherein the exact naturce of the icehnienl
problen(s), or question(s) is defired. Thc AS will
probably pariicinate in a passive rols %o gein insignt
intco the firm's technicol problemc., The conter's
Teehnicenl Speeialists (©0) 4ypically wili be 2 member
of the faculty participoating on a part time basis on
trosc questions dealing with his crea of éompctoncc
(2 detailed ceseription of his responsibilities may be
Jound in Eihi 4 of Appondix I).

c. Upen returning to the center the TS consults with the
cernter's Information Specinlicst (IS) fo devize a
computer scarch strategy. The IS's oxperience with tre
NASA file, the computer scarch algerithn ~nd his
broad *cchnical buckground mckes the disloguc between
him and tnc TT most valuable.(A detailced decerintion of
the IS's qualificotions and responcibilitics may be

found in Exhibit 3.)

e
<

A deseription of the Anplication Ipecialists other responsi-
bilitics tc the cliont are discussed in the scction below acal-
ing with the Application Jervices. A detailed Gescription of his
autics may be found in Appendix I, Bxhibit 2,
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d. After the scarch has been run and pessibly relevant
documents identificd, the TS avaluntos abstracts of
these Jdocuments to verify their spacificity tc problem/
question being searched.

C. The center then sends copies of thcsc abstracts with a
positive evaluation to the cognizant company technolo-
#i5t for his perusal. (In the initial stages of
defining a problem several iteraticns may be necessary
vei'ore the center and client technologists agree on
the problem’s definition as it is expressed in terms of
Tvedbazk from the search strategy and cvaluation.

f. 5Should the client find an abstract that ne wishes to

obtain th

@

full document on, ha notifiez the ceater and

ot

a hardeopy is quickly provided from “hc blowback of

[

microfisch: files which are retnined on all NAS.
documcuts in the center's files.

g. Continuving monthly contact is naintained, typicalily by
phone, between the two vechnologists so that minor

)

sh2ifts in interest can be followed and the validity of

)

U

"

£ o
L

I
ct

€gy preserved in terms of the clients needs.

4
J—t

axl of the Optional Information Service packages essentially
follow these basic steps. The individual variances that ac occur
wWill be discussed in the section covering that service rackage.

Retrospective (RS) Search

This search typically initiates a continuing current awarencss
program by reviewing all relcvant material in
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centire TASA filc. On the other hend, snothoer uscful service
can be rendcorcd by the "one-chot scareh' which only reviews the
pact litcrature in a particular arca. This latier contact,while
not ponscasing the advantage of a formnl continuing rclationsghip,
nevertiicleoss can be cuploited by the Technicnl Speecialist''s
continuing irntercst and his rcferral of interesting abstracts
to the clicni's gcientist from time 4o time. In this manner,
the part-time cliont's approciation of NERAC's scrvices can be
decpened nnd the possibility of o fuli-time rclationship
increoasced,

The stucy of the nceds of various categorics of firms
brought out the f=ct that timeliness can bo an Importont fact
in retrospective scorches., In the easc of crall firms (less
then 100 cmployces) cngaged in resca activities, o fast
responsc is cscential to their busincss indiecations are that

the 5 should be availabl

[

in two days fo onc weck. ILgually
imporiant was their apparent wi llingness to pay a premium for

o sp

(@]

cificd faster turnaround time. Thoso retrespeective
scarches - - thot cannot wait o maximum of two weeks to be
batehed (with large cost sovings) - we have termed Iemand
ketrospective Jearches (DRS);

Obviously special proccdures arc requirca to service a
IRS since 2 leisurely meeting between technical specialists
cannot be utilized. Typiecally,the DRS will be phoned to the
the Informotion Ipceinlist who will write the problem nbstract
and design the scarch str ategy, in consultation with the

~

approprinte TS if nccessary. If a particuls rly difficult or



sophiscticatcc

dirc2tly %o the T0.

would thkon toke place and, hopefully,

the scorch from that point.

Currcent Awarceness (CA) Search

This is
sclecetive 4digoemi
a client's teehnoleogical nceds,
interest conters rre identificd

with compnny scicntiste

scarch stratcegics .o lLeseribed nbove.
customized appronci have beeon well

cetion is posed, the IS may refer

A later comsultttion boetwoen

the familiar teochnicue, often referrcd o

nation, which involves

ond Technical Specia

cocumented by
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the client
the IS ana TS

the IS could cnrry out

as

a prccise knowledge of

Upon joining, the individual

ste meoct

to «efince tac problem and +to develop

The cdvantages of thic

cxisting RICs.

The advantages of the Current Aworcness scearch arc morc rencily
apparer® to tho sophisticated user of information services.

Marketing CA scnrches to companics

is considcrrble cosier The point is

development must be unéertaken in most companics

fuller undorctanding and apprcciction of tha
deveclops
Standard Profile (SP) Search

A number of LP searcheg
detailcc¢ survey of tha
When cix or more requects Tor a
generated, the scarch will be
Although typically broader in
awareness search (5C to 70 abstracts

the Standard Profile search has sover

with thics

decigned bascd

narticular OT

xind of pcrsonncl
that constrnt client
so tlint

CA scarch gradually

on the

llew England industrial coumunity necds.

search nave veen

made operative on a monthly hasis.
scope than the usual current
per month versus 20 to 40),

al distinct advantaeges in
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promoting technologry utilization. One acvazicge in a small,
harried {irm ic that the search nrovides a guick way of staying
up or the technology while under considerable time pressure,
An advantage for the scientict who "knows everytaing" in a
particular area, iz the extra insurancze that the service
provides that an obscure piece of research will not o
unnotizcer., Tor this, the broader scove aud interdiscinlinary

nature of the SP search reaches across scientific ciceipline
boundariec ancé draws in any work that is relevant to theo

subject.

Stondare Interest derviece (SI0)

Unfortunately,a large segment of MNew Lhyland indus*ry
doec not employ technologists and yet have .'"need to knov" in
order to¢ survive., A large number of this t:pe of firm, when
interviewed, cxprecred a desire o participt ¢ in the Technology
Utilization albeit without the technological. :xpertise to
cevelop anld iImplement some of the material "1t conceivably
would be directly relevant to their operation..

In order to serve this legitimate reed, v prorose to

=

tute a service based on the Jtandare Profile search.

eaC of cending the monthly set of abstructs generated by
the 5P to the non-technologist firm, the Application Srecialist
will review the IF for items of interesct to the firm. If ar

item ic ol worticular relevance to thoe client's problems, the

=t

AS will exnlein its imporitance to management and if they so
desire, he will refer them to tochnizal consultants or other

sourcegs of acsiscte

s

2e in the region, cg., the 3BA, the



vonnecticut Zevelopment Commission (which can ar range finanecing),
the Univerzity lesearch Institute of Corinecticut, etc. For
1tems of gencral interest the A3 will prepare an "SP-Newslettert
which will be couched in non-teshnical terms that will nake clear
vhat the implications are for possible industrial application.
1IT.A.2 appiication Services

Under the proposed Optional Information Serwvices, a given
client may bLe interested in using any or all of the options depcnd -

ing upon his nceds. To any case, no matter what optional services

are chosen, the client would receive the vroposed .pplications
Service. fThe [pr.ization Services deal with the other Tacet of the

transfer concept: that of adapting product and Frocess inrnovations

ct

e
w3

to a fiim's envircnuen .

vier the various infcruation services, a

e Lo work with a varticular indivi.-

Terlinical JSpeciaiist is assis
dual or work £L00UDP;  unuer the /Zpplication Services, an .pplications
Soccialist is assirned to work with the whole division or coupant.
Tie Application Swecialiist's (i8) function is described below.

Part of the task of the dpplication Smecialist is to dcepen the

relatlionship belween the Center and the Client during the period of

o

tle contract. In a 7ery real sense he will be concerned withk, and

-~

respnusible for, the entirs compary or division interface with tre

-

Center. Tris includes ceordination or the Technia-l Speciciist.

activities and feedback Irom “he cenpany on service. readered.  Scne

e

cf Liis other duti 5 are as follows:

o
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~cvelopment of the organization's "innovaticn profile™®
- Thos task is accomplisued by studying all pertinens
material publisked about the firm in loody's, Standard

and Poor's, anmuel reporis and other reference sources
to get a ood idea of the Tirm's reported products
and process interestse along with its financial and
techrological resources. Next, the AR visits with the
top, or near top, management of the com my to get
& better feel for the background iniformation that he
has cegquired, e is mostly concerned witl Getermining
There the company wants to go technicelly and/or
rrocuct-wise in its cetablished maricets or in rew
merikets. He sirives for a broal or generic definitiorn
¢f the company's goals or purpose anG its real
rosources.
saticfying Company Irmovation liceds - Thic is a
Gifficult, demarding and, most of all, imaginative
tasic., To accomplish this he hac soveral resources.
One is the group of Techiiical ~peciclists working on
infermational seorviees writh the firw. In meeiing
pericdically with this group he attemnt  to communicate |
the overnll needs and goals of the company in an
effort to give the Technical Specialists cnough
information so that they can identify poscibilities
2z they work with the litcrature. The broad, generic
Tinitions of theo company's goals facilitates cross-

Cizeiplinery transfoer an does the airing of the
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voriouss company problems ih 'the AS:—- Tochnicai
vpecialists meetings.

Viorking with Stendard Profile Clients - Tome of these
clicnts may not utilize any scrvice other than the
stoandard Prefile and therefore vould not have any
closc pexson-to-persen technical relat tionship with the
Center. The Al's job in this case ic to meot
reguiarly with the client to diccuss his technical
problemc thereby acting asc a Forcing function o
acqueint the client with the full value of the RDO

In {lLis case, *the Standard Profile hes provided tae
cntre te the firm, hos es*tabliched o rolotionchip

witlk the Center, but it is up to the AZ

£ «izloguc with the company to help them learm how to
uze this resource.

IIanzgement Resecarch and Techinleozy - Tnrou

~

63,
by
by
s
2

|
with defining ¢ company's innovation profile, the AY |
alge attempts to got pertinent management rescarch
literature into the handc of “licse who can use it in
the firm. In other words, :.ac informally attempts
to cssose the interests in management vochnology of
the various ﬂcrn of managcerient that he deals with.
A particl rosult of thin iz the iderntification of
speeial need grouns for a worlchop in managenent
technologsy. (Bascd on the inputs of the Apnlication
Specialiets, the Conter would then concider holding ‘

manggenent worksihops to ¢iscuss tiie relevent
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management cancepts that have been.dekcloped throush
goverrment sponcorad rescarch and expcricnce.)

5. Referral Agent - The AS is in an oxcecllent position
to act as a roferral asgent to the marnagement of amall
companics that may get out of their cepth when
investigating 2 new product or rrozecs., The AC's
knovledge of the TU related progranas of varioug state
and federal agencics, as well as accécmic and othor

institutions gives him a broad basc to draw on in

(‘J

nSgesting where additional help might be obtained.

£. MNoscarch into Tcchnology Transfer - The AS is in a

waicue nocition to 2id in reoscarsh into the technology
troncfer process.  Come of the. poscibilities for

N

reocarch were mentionod akove and many more exist.
The AS should be able 4o give both dircct and indircct
assistance with work in this arca
“he scrvice clements of the Application Sorvice program
include the licwv Product Opportunity program, AZC-NASA Tech
Briefs and Upecial Rouorts, Computer Prosrum licscomination and
the Industrial Systoms Management and Technolosy Utilization

program., TYhegoeo gervices are desceribed below.

Moew Product Opportunity Progranm

“he ey clements in this progranm arc, cone, cstablishing
vhat the nceds of a company are and two, the development of ways
in which %o identify techiology that may satisfy thesc nceds.
The cetablichment of needs ic verformed by the Application

Specielint, the details of whizsh have been cxplained above.
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His purposc igs to couch the firm'c proluct oo process goals in
broad, generic terms that avoid thie casy caiclrorization into,
{or cxamplec, gasikct manufacturcr instcad of Ceveloper cf
scalants. This redefinition facilitates thc epglication of
cross cigciplinary technology to the firm's technical problems
and mariicts. In fact it may cven result in the discovery of
markets proviously ignored by the firm. The means for meeting
these necds requires conciderable imagination and ingenuity.

Iwo approathes arc proposcd. Onc approach is meetings between
the Application Specialist and the appropriate Tochnical
Specialists. Thesc mectings provide nan opportunity for the
firm's overall conccept of iscelf and its goals to be made clear
to those worliing in the detailed technical problcom solving arca.
It also provides a ctimulating vehicle for cress-disciplinary
translfer to selve apparently urrclated tcecnnical problems. Thoe
inclusion of company personncl in thosc meetinse ic anothoer
pocssiility which ncoedg to be evaluated by crpericncc.  The
other apnroach to mecting a firm's nceds is the sctting up of
uscr-procucer conferencces. The confercnce in this cacsce would
be gomewhat different from VESRAC in that the nceds (or
intcrests of a group of firms would be clecarly knovm and the
conference dirceted toward savisfying a particular set of ncceds.
In other words, instcad of ficlding a tcam to cover six arcas

of tccimology, the confercnce concentrates on the particular

arca identificd to be of interest to a number of firms
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Toch Bricfs and 3pecial Revnorts servico

Tucge ltems deseribe product and process inuovations,
techniques and methods, and state of the art surveys. The
naturce of theoe reports is such that the greatest interest, in
terme of utilization, lics within the teochnically oricnted
management group of a firm. As mentioncd above, the Application
wpcelalist's tack is to identify those peonlc within the firm
that arc intcrested in ideaz and concepts for improving the
firm's products and processes.,

computer Toeasoram Liscomination

Tils 1s a spocial field of direct application. The A3 will
revicw company coumputational noeds and intorcste and will sce
that the appropriate pocple lnow about available IILSA computce
nrosrans.,

industrial Systomg Manarecment and Tecanclogy Prosrem

ot

‘)
(*‘l“

! or applicotion sexvice direccoted toward nana

O

-

a program to make thoe management of firms not cngaged in
acrospace or dcfenec work, awarce of the concernts and techniques
that have been developed to manage large complex programs,
systemos and organiczations.

Although the cnvirorment may be ontiroiy differont, the
uncerlyying concenis can have an important impact or the
menageuent of private industry. In this incstance the AS trics
to point out the rescarch that isc relevant to situations of
which lic is awarc as o result of defining the company's

operations and interosts. The distribution of acrosnpace

—ea

derived managemeny bibliiographiecs will be made as appropriate.
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In acddi%tion, whon sufficicrd intercst has beun geanecrated,
worksihons olhionlc bo‘organizoa by fthe rroroscd centor to
acmonstrate to, and acquaint managenont with, the wuscfulincss

and relevences of govermment sponsored maonagoment reccarch.

The table below sumerize~ the five basic categoriss of
unique nceds for tcehnology anc the iype of Tfirms ir cach

category end the scrvice packoges Ceviscd to icot tho
perecived necds,

Lable 1C

Proposcd RN Sorviece Prckages

Optional Info. Aprlication
3 ico

Jategory of irnm servicegs: orviccs  Other
* L . eim
Large, onyrao:d in zocea. RS/CA/ST JCo User/
Producer
Conference
Small, crgazed in roch. DRS/RS/CL/ST oS npitte
* . — . .
Large, LO¥INg SP/CA Jete anazoment
technolosints (mo 1sch) sci. workshop
Small, cmploying SI/IRS poss ycs User/
techrnologicte (no rsch) Produccry
conforence
Outputs

cchnologists (¥* ..
: . ©3Ic g .
cchinologista ¢ ~ v lanagement

Large¥ no %
4.
v sci. workchon

wmell, ro
¥ Targe 2 100 cmployces
*¥* Intervicws suogest greater d‘*fihu1+y in working with

5 a, type firme, othcrwise scervico pacizage 1o the same
as for 5 b,



ITT A.3 Proposad Pricc Structure

The price stiructure for the services detziled above was
based on a careful cost analysis of the proposed center's
operations for four years. Two constraints wers: placed on the

price, that it 1) always cover direct (out-cf-pocket) costs and
2) that 1% ve high enough so that the proposed center would have
a reasonai:’e expectation of bhecoming self-supporting within
three years. The costs used in the pricing analysis were those
expected arfter thiree years making allowances for learning ard
for ecoromlies ol scale. These are dealt with in more detail
below in Section III.C.

The above constraints set the lower limit on ericing the

&

tervice pacxkages. The upper limit is based oa what “he client
is willing to pay, wich, in turn, is based on Lhe vaelue that

he places on a parcticular cervice. Uithout direct experience
with an RDC's various service packazes, it 1is wvery difficult for
management to assign a value to the service and, therefore, it

is difficuit to decide how much the firm shou'd pay. Accordingly,
the first few years of a new RDC's operations involve market
penetraticn and the demonstration to client firms what value the
services are to them. (onssquently, we believe that it is
important that the prices for services be as low as possible while
not violating the two constraints set out above; e.g., cover

direct costs plus enough margin to be self-sustaining on
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thorr eontiact Jor center sorvices, we 0o asi feel vhat shis is o ic
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snould maintzin., Thn: checges o large comnenics should not ho

use? 5 subsidize small users, Each shouvld ray he sams prize for

£

Tt ston service., I a membership fee were o boe uscd and gracua-

el for different cize us2rs. or size companics, the probloas of

preruy.c %l other inequitice would be hard 1o aveid. cavtaiuly
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R3
RS
CA
C ll\).

(G2 VIR &5
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we

Title Cost

DRS  Demand Retrospective Search (4f hr. resnc: -s) $155/s2arch

; ) e/

DRS  Temand Retrospective Search (1 wk. response) PL25/search
hetrospective Search (no follow on CA) 3100/search
fetrospective Search (with follow on Ch) $ 50/CA
Surrent Awarerness-12 issves (with RS start) $250/V0“r
Surrent Awareness-12 issues (no RS) B265/1st yo.

$250/2nd yr.
Stardard ProfileXi2 issues (vithout Ch) $280/yvear
Standard ProfileX®)p issues(with CA) +120/vear
S SLanduAﬁ Interest Service ook $3180/year
In pricians the Standarg Interest Service, we selected what
estimate o be She maiimun price that the small, ne-technolo-

gist firms wil® pav,

this basis for a year to determine whether or not it is succescsful.

-
-

T-"f)

Candidates *for Suppoeritos

T
i

€ Propose that tiue program be carried on

it proves desircable tc continue the service at this price,

wouid then

developmcnt Ccruaigsions,

SEA and possibly cth

ste
-~
oots
SR~

Sbesls
A33%0

This is referrad to as
This is rerferred to as

*The estimated cost of this

Seex surport for the excess of co

St over price,
1S progran include +i o state
the Statc Teck

inical Service Office,

°r agencies or organizations.

an "outside" 3P in Section III.C.
an sinsidec" SP in Scction IIT.C.
service is 5240/year.




IIT.B. COMPUTER ECONOMICS

ECONOMIC ANALYSIS OF OPERATIONAL

CONFIGURATIONS AND DEVELOPMENT OF PRICING CRITERIA

Iﬁ order to accurately appraise the costs of a given
operation, it is first necessary to define the functional
requirements and specifications. Section I, described above,
has provided the requirements and specifications. Inasmuch as
very large volumes of information will be reviewed by the Center,
the alternative of using a computer for part of the work
imnmediately suggested itself. Because of thedanger of a super-

ficial evaluation where a 'small" logic error can be enormously

3

ied, it was decided to make a thorough examination o
available computer programs, i.e., one must either analyze
computer operations all the way or not at all. The significance
of the outcome of these evaluatibns on the proposed operatiens is
such that it was believed prudenf to utilize the services of

Dr. Daniel Wilde, whose doctoral dissertation at MIT was concerned
with these issues. The outcome of Dr. Wilde's investigations
have resulted in a very accurate computerized operational cost

énalysis and have been compared against the outcome of an equally

rigarous analysis of the manual operation costs performed by

Mr. Benjaminson. Dr, Wilde's progress is summarized below.
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Computer Evaluation Results

Two separate computer retrieval programs were developed
based upon concepts of existing Regional Dissemination Center
(RDC) computer programs. The original programs were reprogrammed
because of minor logical errors and many redundant, time-
consuming instructions. The first retrieval program is a
standard logical term search, where the retrieval question terms
are matched against the accession terms through a logical
expression. The second retrieval program is a logical character
scarch where individual characters of the retrieval terms are
logically matched against the characters of the accession terms.
These two programs have been completely reworked by deriving the
original flowcharts, eliminating unnecessary operations, and
recoding using more efficient FORTRAN statements. These two
programs have now been debugged, experimental’ly tested, and
production tested.

During the Iirst production test, the input tape unit was

used for 23,268 individual reads. From the mechanical perfor-

mance and sound of the input tape drive, it was obvious that
the retrieval program was input limited. It was at this point
that the computer time reduction effort began.

From the above observation it was decided to work on the
input procedure first. Because of the experimental nature of
the work, a series of timing runs were performed. The results

are shown in the following table.
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. : R Percentage of
Tape Format Tape Reads Time (min.) Criginal Program

Time
Original Program 23,298 34.3 100,0%
Blocked BCD 281 27.7 80.7%
locked BINARY 562 22.6 65.9%
Compressed BINARY 169 h.4 L2 .0%

The experimental tape used was a reformated Documentation, Inc.
linear file and processing it required 34.3 minutes. The first
time reduction step was to simply reblock, e.g., more useful
information between useless record gaps. Here both BDC and
BINARY modes were used and a reduction was obtained that was
80.7% and 65.9% <f the Original Program time, respectively. A
later effort recoded and compressed the tape information into
less space and produced a reduction to AZ.O%. |
In order to experiment with a working system, it was
necessary to get the computer program operational as scon as
prsslole. To meet this goal the original retrieval aigorithm
was used even though it contained a very major drawback. This
procedure compares each tape index term against every question
term. If there are M tape terms and N question terms, the
alogrithm nust always perform M x N term comparisons., Well-
known algorithms are available for reducing the number of
retrieval comparisons to M + N or less. Since the above timing
tables include the M x N comparison drawback, thought was given
to revising the internal search algorithm. By still programming
in FORTRAN, a revised program was debugged, tested, and timed

in two days. A second revision has since followed. The present
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timing table is shown below. {(In all timing experiments,
identical retrieval questions and tape accessions were used.)
As can be seen the last row indicates a reduction of one

complete crder of magnitude. |

Percentage of

Tape Format Tape Reads Time (min.) Original Program
Time
Original Program 23,298 34.3 100, 0%
Blocked BDC 281 27.7 80.7%
Blocked BINARY 562 22.6 65.9%
Compressed BINARY 169 1.4 42.0%
NERAC /1 85 4.0 11.7%
NERAC #2 35 3.4 3.9%

Once running times were reduced to a reasonable level,
cost studies were begun. In order to do a complete job, a timing
simulation program has been developed that will produce all
running times and costs as a function of number of search
questions, number of accessions, number of terms/question, and
number of terms/accession. A sanple sheet from one of the
latest simulation runs is attached (ippendix B Zxhibit 1).

During this feasibility study, we have bLeen in constant
contact with Mr. Van Wente discussing NERAC's computer progress
and results. During one of these conversations Mr. Wente pointed
out the results of an information retrieval case study in which
the author evaluated various existing retrieval configurations
and discovered that in general the user waited fer the machine
rather than the machine waiting for the user.

At this point it was obvious that if the proposed Regional

Dissemination Center had its own machine, that machine would
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truely wait for that RDC. The only real hurdle was what were

the cost comparisions between renting an in-house machine and
buying time by the hour from some other source. The evaluation
of such costs and the effecté of an in-house computer are dis-
cussed in Appendix B. In summary, our studies indicate that it
would be cheaper and more benefirial for the proposed RDC to
rent its own machine, a small 8K two-tape 1401. Mr. Van Wente
and Mr. Larry Stephens have been coﬁsulted on this conclusion
and agree with the outcome of the study. (It should be
mentioned that this study involved prcgramming and testing both
the search and reformating programs described earlier. This work
is now 75% complete,)

We project it will take the proposed center nearly three
years to become self-supporting. Since earlier established
Ccenters still have not met their breaXeven goal after four to
five years, a bold plan is needed for cost reduction by a new
center. If an in-house machine at fixed costs is used, it can
reduce human and paper variable costs by maximizing computer

usage.
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Opcration Cogst Analysic

Tentative organization configurations were Ceveloped on
the basis of meeiting the region's service nceés as previocusly
desceribed. Operations and prcceodures were defined aad
altcrnatives listed. It was decided te baso the cost analysis
on thrce projiccied operating levels, using a mix of threce
different levels of service. Gross cost cstimates woere then
madc.

Tie diuvestigation trip to the RiCs at Pittsburg and
Indiana Tiivorsity by lir. Benjaminson lcd to some organizaticnal
retinements and oncrational modifications., The revised structure
was then analyscd in greater detail taking into accoun® such
Tactors as personncl skills, oporation. timings, and matcrial:
requircemente.  Prevailing regional wase and salary rates have
becn uscd in tho analycis, Estimates hove been made as to she

cost of all overhead item

w
o)
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)
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n

figures have becn combined with dircc® costs, and the results
wWere usca as a tentative basis for developing pricing figures.
Simulation Mocel - The proposed operatiorsl sctup, having
been refined as far as practicable during the feasibility study,
has been flowcharted and has been manually simulaiod using a
combination of dcterministic and random sampling mcthods. The

simulation has been done for threce different proposcd growth

curves anc thrce Gifferent service mixes. (Sce Appendix € for
a actailcd deceription of the simulation model anc its
assumptions.) The object of the simulation has becon to deterndno

menpower roequirements, cost figurcs, and possible organizational




-104-
incfficicncice, c¢.g. bottlenceks, as well as to form the basis
for opcerating budget projeciions.

Simulation Results - - The time requircd to break cven was

found to be a function of both growth potential and of service
mix. From Figs. 3.C.1, 3.C.2 and 3.C.3, that, given a constant
scrvice mix, the time rcquircd to breakeven is inversely

related to growth potential. This is cuc to “"cconomy of scalc®
factors, such as arc found in feoding the computer the qucstions
in increasing batch sizes; in the Technical Specialists havin
similar qucstions which can be evaluatcd simultancously; in
having morc Tcchnical Spceialists so that cach may concentratc on

a narrowcr arca of cxnertisc.
Aside frem the ccoromics of scalce (and lcarning) that
affcet the dircet costs of scrviec packages, simificarnt

savings will rcesult from the omall incrcasos in ecocnter indircct

7

costs relat nereases in gservice provid.d by thoe contor

¢

Indirect cos® retardation in the face of growth i the rcsult

of the hesvy rcliance on clectronic dates proccssing and computer
analysis for clerical-type activitics. Thic will tend to prevent
the addition of clerical help in proportion to the volumc of
business added. In other worus, a minimum staff is roquired

for any opcration, no matter how small, but this staff will not
grow significantly as wvolume incrcascs, as the majority of
routine, non-profcssional operations in the centor will be
mcechanized., The cost of mechanization is not proportional o tno
cost of hiring adcitional clerical staff- in fact, in the casc

of a center rented computer, thore will be no additional cost
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for incrcascd computer usage.

+3

ns addition of dircctly chargeable percoonnel to handle
opcrations at the projeectea maximum growth lovels will not
cxcied the offective span of managemcnt of the conter's
administrative officers., This too will refloct the cconomics
of scalc in the indirecct cost of opcrations.

Pigurcs 3.C.4 and 3.C.5 indicate that for a constant

growth potential, the time reuuired to break cven ic shorter

o
=

the greatcer the ratio CA %o SP firms becing scrviced. This
is oo becausc the "Outside 3P" service has becen priced at
breakeven, Tigures 3.2.6 and 3.C.7 indicatc ¢ramctically the
cffcct of the cost of document reprecuction,

Economics and Opcrational Feasibility of Comnuter vs.
Manuweal Scarch - - BExperiments have bcon condurizd to dotermince
wvhether manual scarching techniquos will be profoerable to
computcr scarching techniques. Thrce methods of marual scarch-
ing have been cvaluated: (1) Using a dircet printout of the
computer %are; (2) Using the STAR and IAL indexcs, and (3)
Using an inverted filce printout.

Direcct Printout of locumernt Tapc - - This rcguires
scarching down a list of accoscion numbers and trying te locatc
thosc having the desirecd index terms, Tor a onc-term current
awarcness oqucstion, scarch time for a graduate student in two
scparate tests were 4 hours, 22 minutes, 43 scconds and 4 hours,

15 minutcs and 12 sccondg., Cost per scarch at $1.8C pcor hour
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ray ratdwere $7.882 and £7.65%5, rcspectively. Comparative-
ly, o computer scarch of only onc question (batch gize= 1) with
the same tcerm count and cssuming 6,000 accessions per tape would
cost £3.08., If the batch size were 2C rather than 1, the
computer scarch cost would be only $0.20. It is important to
note that rissce in the manuval scarch increcascd towcrd the ond of
cach scarch and variced according to the mental ond physicel
condition of the searcher, Twenty-five percent misscs have oboen
cbtained in cach of the itwo scarches (4 out of 16). Using this
method for ketrospcetive ccarching is imprectical, gsince o singlc
term scarch for "Oi' ferm scarches takes about 10-15 minutes
longer; two term "ANIDY scarches takce about 3% minutes longer,
and in citker casc, time takon incrcaces cxponcniially as a
funciion of nunmber of terms.,

STAR and IAA Indexes - Currcnt awarencss scarches performed
manunlly =rc chcecaper than scarches using the U. of Conn.,
Computer Ccnter, until the machine batceh cizo recechos about 8
(assuming T-torm questions and 6,000 accessnions/tape). This is
based on the cost dnta derived in Appendix . The cost of this
type of moriwal secarch is a lincer function of the number of “ORM
terms and an exponential function of the number of “"AND' terms
(duc to the M x N x ¢ x P Xeoe.COMPAYCS NCCCSSATY ),

Retrospeestive scarching is less expensive manually thon
wheon using the U. of Conn Computer Center up to a batch size
of 6, at which point the computer becomes less cxpensive (bascd

on 200,000 acccssions per tape and 7-term questions),
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Misses duc to lack of CGepth iw indexi=zg: howa averaged 62.5%
which is & smaller percentage than theoretical. This is kighly
significant in that many potentially valueble cocuments can be
overloolec due to this factor alonc, wi‘hout rcoard to other
humen crror, which in itsclf can be highly significant. In more
than onc samnle search, index teoras giving five or more machine
drops i no% cven appear in the STAR or TAA Index for the same
period. ome terms, such as "llortality," arc machinc tcrms only,
with no publiched articles at all indexed uncer these terms.

Invertod Tile - - This type of search eliminatcs the centh
of indexing problems. Since no inverted file was svailable vo
can only cstimate its effects. It is believed that this typce of
search choulc takc only slightly longer than = STAR/TIAA search,
but being similar in cheoracteristices. A major discouraging
featurc of this tyupe of search is thoe high cost of producing an
invertec file. The 202t is cuch that any other -oct advant
that might cxict are offset and computer gcarching again becomes
the most feacille.

The grapgh entitled "Comparison of wecarching Costs" commarcs
the oporating costs for scarching manually with thoce or
searching vy computer; cither a rented one or the present machine
at the University's Computer Center.

The costs of scarching manually are dircctly proportional
to the numuor of scarczhes to be done. There are no savings to ba

accruec cuc to inercascs in volume - in fact, thc opposite is

likecly to occur duc to strain on %he individual scarcher.
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Using the University's computer is cquivalent to renting
by tke hour. Incroases in volume lcad to savings vince more
questions cen be run simultancously,
the cost of secarching using a rented computer is aifferent
from the other two cases, in that the total cost i completely
indcpencent of volume.

The three scarching methods thus show thrce differcent
reietionchips between volume and costs.

In menval scarching, unit costs arc constant and total costs
arc proportional <c volume. In scarciing using the University's
computer, timc costs arc congtant, unit costs doerecase with
rising volume, and *total costs inercasc with volume but at a

decreasing rate. Pirally, wvhe
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nted computer,

total costs arc conctant and uni

=
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ot
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inversely proportion-
21 to volume.

The graph shows that the reonted computer booomes lees
cipensive to operaic than the University's computer in the 15th
nmonth and than nanual scarching in the 19th month. The
University's computer ic cheaper than nanual scarching aftex
the 33rd mounth.

From the standpoint of Cesirability, the threc methods
have the sanme ranking as above., The lcast Gesirable method
is manual cearching, which has no advantages other than lower
cost at extremely low volume. Its drawbacks arc nuwnerous anc
scrious. Thesc include (a) serious lack of incCexing depth
leading to a significant number of misces, (b) complete lack

of certain indexing torms also leading to misscs, (c¢) introcduction
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of human crror losling to trash and miscoce, (J4) dependence on
studcnts vhich could causce serious provlems with turnover and
spacc, confliects duc to coxams cnd difficulty in maintaining

2 staff during the summer months. Onc the othcr hand, if a
permonent full time personncl were used the acndly monotony of
scarching would causc scrious quality control cnd motiv-tion
problcems.

Using the Universiiy's computer oliminates thesc problemg,
but introduccs others such as schcduling problems, lock of time
for long rums nnd inconverience for use in periphernl operations
such as mniling, accounting, zontrol, cte.

The most aesirable from all stondpoints is a rented
computer, Itc combination of constant cost ~nd immediacy have
excellent and significant side cffcete., Scheduling is under the

complete control of the RIC. Cearcres that are noi as gocd as

o4

(9]

*
L
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o

they should be can be siopped in the micale, corrocted an

run on the =spot.  Specdy serviece oon ba more Cnelly guarontoca

Q

Thece are 211 time cfficicneice and may indircetly offcet costs.
Mailings can be partially handlcl by thoe computer, thus caving
large amounts of typing time. FRescarch into such ficlds os
scarch thoory can convenicntly be performed. For further deotnils
Sec Apperix B oand the preccoding discussion on conputer
programmirng ana retricval analysis,

Ejquipmont - Alternatc mcthods of reproducing obstrocts have
bren investignted, With regord to initial cstimnates of short—
term volumc, copying rather than duplicnting, machnincs Scem

indicnted,
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At present, the feeling is that reprecducing documents from
microfiche would De preferable to storing the actual document
Various read:r-printers have been investigated, with the Itek 18-
2% appearing to be somewhat vetter than the others, from the
standpoint oI features and cost, for the estirated needs.

Operaticnc - One of the largest single labor costs
to the system is the fully direct cost of tie Technical Specialists,
Ziethods of reducing this cost have been investigated, especially

througii increased computer utilization. If computer costs, which

v

are a small part of orerall cost (approxinately T5), were doubled,
the cost of Technical Specialists could, in a concervative estimate,
be cut by as much as cwenty percent. i further redustion of overall
cost might he aczhieved through the computerizing of many ol the
routing, liistin- logging and statistical functions.

Operations Flanning and Control by Sinulation -

48 a follow-on to the simulation model developed for the
feasibility study analyses, we pronosed that this model be elabora-
ted and extendcd into a digital computer model. This wiil pernit
& greater cdegree ol detail in operations and the number of variables
included. Using this model it would be possible to make ronthly
cormparisons of actual operations (time and cost) with the models
output usinz the same inpus requirements. The differences can then
be analyzed to determire where discrepancies are occurring --be it

different costs or times than assurmed or logic errors in modeliing
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the operatic..m, The analysis then serves to make the mode more
reaiistic and at the same tiue c¢eveiops planned costs and times
to control bv.

avy.

EE N

)

}.J'

cation of simulation to the planning

l".

[

The successfu

w

and controi oi RDC operations vouid mar =z signiricant breakthrough

in the lianazerment technolLozy.
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EXHIBIT I

THE UNIVERSITY OF CONNECTICUT
THE SCHOOL OF BUSINESS ADMINISTRATION

Dear Mr. President:

How do businesses take advantage of new
technology? In order to determine the effect of
technology on the business community of New England,
the University has undertaken a research project
on technology transfer.

I ask for your participation in the project.
Its success depends upon our obtaining a limited
amount of information about your firm. The data
requested are not considered to be proprietary;
however, the answers to the enclosed questionnaire
will be treated with the utmost discretion and no
specific disclosures of any kind will be made.

Your assistance in this research is greatly
needed. I am confident that the results will be of
benefit to New England business.

Enclosures

STORRS, CONNECTICUT 06268



TIME PERMITTING, PLEASE ANSWER THE ADDITIONAL QUESTIONS BELOW.

Have you ever applied for a license for a government
owned patent?

Have you ever sought to buy a license from a
govarmment contractor?

If exclusive license were availsble from the
government would you auply for one?

Do you feel that government owned patents, in general,
have any commercial value?

In view of the large amount of govermment sponsored
R & D do you look to the government as a source
of new product ideas?

Do you have a company procedure for documenting
new ideas?

B¢ you feel that this procedure is effective?

Coes this procedure include a monetary incentive
for the inventor?

Yes

No




010

(=]
[N
- ©

&N

". 5

=
S
NV BN O

[
(=
(=)

v &

110

120

[

(o N V2 BR - VLN S

EXHIBIT III
FIELDS OF INTEREST

AERODYNAMICS (Research)
AIRCRAFT

ENERGY CONVERSION

Fuel Cells, Energy Conversion
Cells, and Solar Cells

Conversion Techniques

Power Sources, Including Batteries
Power Plants or Equipment

BEHAVIORAL & SOCIAL SCIENCES
BIOLOGICAL AND MEDICAL SCIENCES

CHEMISTRY
Chemical Analysis § Identification
Synthesis
Properties

INDUSTRIAL SUPPORT EQUIPMENT AND
TECHNIQUES

Heating, Ventilating, Air
Conditioning, Refrigeration
Water Purification and Treatment
Construction Equipment,
Materials and Supplies
Containers and Packaging

Ground Transportation Equipment

ELECTRONIC EQUIDPMENT
Communications Equipment
Telemetry

Test Equipment and Maintainabilty
Components (eg., transistors)
Circuits and Miniaturization
Computers

Data Processing

ELECTRONICS AND ELECTRICAL

Circuit Theory

Feedback and Control Theory

Lighting, Wiring Techniques and
Materials, Motors, Generators
Transmission

Switches, Relays and Other Electrical
Equipment

LABORATORIES & TEST FACILITIES

INDUSTRIAL PROCESSES

Casting, Extrusion, Forging,
Machining, Metal Forming

Fiber and Powder Metallurgy
Numerical Control

Welding, Brazing, Soldering
Quality Control and Inspection
Separation, Purification, Drying
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200

230
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240

270
300

400

PHOTOGRAPHY & OPTICS

INSTRUMENTATION

Design, Installation and Testing
Gyroscopes

Measuring Instruments and Gauges
Recorders, Transducers, Indicators,
Controllers, and Auxiliary Equipment
Industrial Process Instrumentation and
Control

MACHINE ELEMENTS AND PROCESSES
Bearings, Seals, Pumps, and other
Mechanical Equipment

Hydraulic and Pneumatic Equipment
Lubrication, Friction and Wear
Materials Handling

MATERIALS, METALLIC

Cermets

Corrosion and Electrochemistry
Metallurgy and Metallography
Physical and Mechanical Pronerties

MATERIALS, NONMETALLIC I

Adnesives and Seals

Ceramics, Refractories and Glasses
Coatings, Colorants, and Finishes
Fibers and Textiles

Wood and Paper Products

MATERIALS, NONMETALLIC II

Petroleum Products and Petrochemicals
Pharmaceuticals and Cosmetics
Plastics, Reinforced Plastics

Rubbers

Other Materials

MATHEMATICS

EARTH SCIENCES & OCEANOGRAPHY

PHYSICS

Acoustics

Cryogenics

Fluid Mechanics

Magnetism

Masers and Lasers

Plasma Physics

Structural Mechanics, Stress Analysis,
Vibration and Shock

Solid State Physics

Thermodynamics and Heat Transfer
Atomic, Molecular, § Nuclear Physics,
Including Nuclear Engineering

PROPULSION AND FUELS
SPACE SCIENCES AND EXPLORATION

FIELDS NOT INCLUDED ABOVE



EXHIBIT IV
QUESTIONS FOR PERSONAL INTERVIEWS

What are your needs for technology?

How do you use technology?

2a.

How would you use technology?

In general terms explain RDC as technological resources

How could an RDC assist you in meeting your technological needs?

Specifically what would you use the data for:

a.

b.

Diversification

New products

Improve existing products, processes, devices, methods, etc.
To bid on Federal, state or municipal contracts

Interested in entering fields such as, educational teaching
aids, urban redevelopment, earth sciences, etc.

For small businesses - In what ways can an RDC supplement
SBA or other Federal agency services?

1. Field offices
2. Centralized offices

For larger businesses - (non-SBA eligible) 1In what ways can
an RDC supplement

1. Field offices

2. Centralized offices, government information services,
state or Federal

Specific services that could be of interest

a,

b.

Referral (specify type)

Seminars, workshop, etc.

Marketing

1. Marketing surveys on new products
2, Subcontract, licensing, etc,

Other management science information




Questions for personal interviews continued:

5. e. Information retrieval, NASA file
1. Speed of answer required
2. Number of questions
3. To find relevant sources of R&D
f. Other management science information

6. In what ways do you feel federally funded R&¥D is relevant to
your company?

a. Contracts from federal agency or federal contractor
b. New products
c. General stimulation of thinking in new areas
7. Possible problem areas of working with an RDC
a. Trade secrets
b. Other company proprietary information
c. Communication

8. What experience #f any have you had in working with a Government
agency?

a. Federal
b. State
c. Municipal
9. What role should the Federal government play in assisting local

government and business in applying new technology to the
solution of public needs such as urban redevelopment?




SIC NO. of
NUMBER FIRMS
.2086 1
2231 1
2241 1
2256 1
2431 1
2499 1
2512 1
2621 1
2821 2
28314 3
2841 1
2842 2
2841 1
2851 2
3069 2
3079 3
3111 2
3131 2
3141 L
3272 1
3357 1
73361 2

Exhibit V
DESCRIPTION |

Bottled and canned soft drinks and carbonated
waters.,

Broad woven fabric mills, wool: including dyeing
and finishing.

Narrow fabrics and other smallwares mills:
cotton, wool, silk and man-made fiber,

Knit fabric mills.

Millwork plants.

Wood products; not elsewhere classified.
Wood household furniture, upholstered.
Paper mills; except building paper mills.

Plastics materials, synthetic resins, and
nonvulcanizable elastomers.

Pharmaceutical preparations.

Soap and other detergents, except specialty
cleaners.

Specialty cleaning, polishing, and sanitation
preparation, except soap and detergents.

Perfumes, cosmetics, and other toilet preparation.
Paints, varnishes, lacquers, and enamels.

Fabricated rubber products, not elsewhere
classified.

Miscellaneous plastics products.
Leather tanning and finishing.
Boot and shoe cut stock and findings.

Footwear, except house slippers and rubber foot--
wear,

Concrete products, except block and brick.
Drawing and insulating of nonferrous wire,

Aluminum castings.




SIC

NO. OF

NUMBER FIRMS

3362
3391
3423

3429
3441
3451
3452
3461

3471

3479

3494

3499

3541
3544

3552
3559

3571

3585

3591
3629

3662

1
1

N

}....l

DESCRIPTION
Brass, bronze, copper, copper base alloy castings.
Iron and steel forgings.

Hand and dege tools, except machine tools and
hand saws,

Hardware, not elsewhere classified,
Fabricated structural steel

Screw machine products,

Bolts, nuts; screws, rivets and washers.
Metal stamping.

Electroplating, plating, polishing, anodizing
and coloring.

Coating, engraving, and allied services, not
elsewhere classified.,

Valves and pipe fittings, except plumbbers' brass
goods,

Fabricated metal products, not elsewhere
classified,

Machine tools, metal cutting types.

Special dies and tools, die sets, jigs and
fixtures.

Textile machinery.

Special industry machinery, not elsewhere
classified,

Computing and accounting machines, including cash
registers,

Refrigerators; refrigeration machinery, except
household; and complete air conditioning units.,

Macnine shops, jobbing and repair.

Electrical industrial apparatus, not elsewhere
classified.

Radio and television transmitting, signaling,
and detection equipment and apparatus,



SIC

NO.

OF

NUMBER FIRMS

3679

3699

3729

3811

3821

3831
23842

3999

7391

8911

2

I._l

DESCRIPTION

Electronic components and accessories, not
elsewhere classified,

Electrical machinery, equipment, and supplies,
not elsewhere classified.

Aircraft parts and auxiliary equipment, not
elsewhere classified.

Engineering, laboratory, and scientific and
research instruments and associated equipment.

Mechanical measuring and controlling instruments,
except automatic temperature controls.

Optical instruments and lenses.

Orthopedic, prosthetic, and surgical appliances
and supplies,

Manufacturing industries, not elsewhere class-~
ified.

Research, development, and testing labs.
Labs primarily engaged in research, development,
and testing on a commercial basis.

Engineering and architectural services.
Establishments primarily performing services of
a professional nature in the fields of
engineering and architecture.
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SECTION [l

Major Group 19.—ORDNANCE AND ACCESSORIES

Growp Indmutry
He. No.

181

182

183

154

195

196

189

1911

1821
1922
1929

1931

194}

1951

1861

1399

GUNS, HOWITZERS, MORTARS, AND
RELATED EQUIPMENT

Guns, hcwiixers, mortars, and related
equipment

AMMUNITION, EXCEPT FOR SMALL
ARMS

Astillery ammunition

Ammunition loading and assembling
Ammunition, not elsewhsre classified

TANKS AND TANK COMPONENTS
Tauks and tank components

SIGHTING AND FIRE CONTROL EQUIP-
MENT

Sighting and fire control equipment
SMALL ARMS

Small arms

SMALL ARMS AMMUNITION

Small cms ammunition

ORDNANCE AND ACCESSORIES, NOT
ELSE-WHERE CLASSIFIED.

Ordnance and accessories, not eise¢
where classified

Major Group 20.—FOOD AND KINDRED PRODUCT

201

it

2011
2012

2015

2021
2022
2023
2024
2025
2025

2031
2032
2033

2034
203%

2036
2037

2041
2042
2042

MEAT PRODUCTS

Meat Packing Plamts

Sausages and other prepared meat pro
ducts

Poultry and small game dressing ard
packing, wholesale

DAIRY PRODUCTS

Creamery butter

Natural Cheese

Condensed and evaporated milk
Ice ¢ream and frozen desserts

Special dairy products
Fluid miik

CANNING AND PRESERVING FRUTTS,
VEGETABLES, AND SEA FOODS
Caunned and cured sea foods

Canned specialties

Canned fruits, vesgetables, prese:ves,
joms, and jellies

Dried and dehydrated fruits and vege-
tables

Pickled fruits aad vegetables; veguiable
scruces and seascnings; salad dressings
Fresh or frozen pockaged fish

Frozen fruits, fruit juices, veg:icbles,
and specialties

GRAIN MILL PRODUCTS

Fiour and ciher groin mill products
Prepared leeds for animals and fowls
Cereal preparctions

217

Group ladustey

No.

206

207

209

No.

a044
2045
2046

2051
2052
2081

2082
2083

2071
2072
2073
2082
2084
2085
2086

2087

2081
2092
2093

2034
2095

2086
2087
2088
2098

Rice milling -
Blended and prepared flour
Wet corn milling

BAKERY PRODUCTS

Bread and other bakery
cept biscuit, crackers,
Biscuit, crackers, cnd pretze
SUGAR

Cane sugar, except refining only
Cane sugax refining

Beet sugar

CONFECTIONERY AND RELATED PRO-
DUCTS

Candy and other confectionery products
Chocolate emd cocoa products
Chewing gum

BEVERAGE INDUSTRIES

Malt liquors

Malt i

Wines, brandy. and brandy spirits
Distilled, rectified, and blended liquoss
Bottlad and conned soft drinks and cau-
bonated waters.

Flavaring extracts and flavoring sirups,
not elsewhere classified

oducts, ex-
otzels

MISCELLANEOUS FOCD PREPARA-
TIONS AND KINDRED PRODUCTS
Cottonseed oil mills

Soybean o1l milis

Vegetable oil mills, excapi cotionsead
and soybean

Grease and tallow

Animal end mczine fats and oils, ex-
cept grease and tallow

Shortening, fable oils, margorine ond
other edibls fats and cils, not elsewhere
classified
Manufactured ice
Macooni, spaghetti,
noodles

Food preparations, not elsewhere clas-
sifiect

vermicelli, and

Major Group 21. — TOBACCO MANUFACTURES

2i1

12

23

214

211

213t

2131

CIGARETTES

Cigarettes

C'GARS

Cigars

TORBACCO (CHEWING AND SMOKING)
AND SNUFF

Tobacco (chowing wund smoking) ond
snuff

TOBACCO STEMMING AND REDRY-
ING

Tobacceo stemining and redrying



Geoup Industry
No. Ne.

Major Group 22.—TEXTILE MILL PRODUCTS

221

227

229

221

2221

2241

2251
2252
2283
2254
2256
2258

2261
282
2289

2271
2272
2279

2291
2292
2293
2294

2285

2298

BROAD WOVEN FABRIC MILLS, COT-
TON

Broad woven fcbric mills, cotton

BROAD WOVEN FABRIC MILLS, MAN-
MADE FIBER AND SILK

Broad woven fabric mills, mon-made
fiber and silk

BROAD WOVEN FABRIC MILLS,
WOQOL: INCLUDING DYEING AND FIN-
ISHING

Broad woven fabric mills, wool: includ-
ing dyeing and finishing

NARROW FABRICS AND OTHER
SMALLWARES MILLS: COTTON,
WOOL, SILK, AND MAN-MADE FIBER
Narrow fabrics and other smallwares
mills: cotton, wool, gilk and man-made
fiber

KNITTING MILLS
Full-faghfoned
Secmless hosiery
Knit outerwear mills
Knit underwear mills
Knit fabric’ mills
Knitting mills, not elsewhere classified

DYEING AND FINISHING TEXTILES,
EXCEPT - WOOQOL, FABRICS AND KNIT
Finishers of broad woven fabrics of
cotton

Finishers of broad woven fabrics of man-
made fiber and silk

Dyeing and finishing textiles, not else-
where classified

FLOOR COVERING MILLS

Woven coarpets and rugs

Tufted carpets and rugs

Capets, rugs, and mats, not elsewhere
classied

YARN AND THREAD MILLS

Yam apinning mills, cotton, mon-made
fibers and silk

Yam throwing, twisting, emd winding
mills, cotton, man-made fibers and silk
Yam mills, wool, including carpet and
rug yam

Thread mills

MISCELLANEQUS TEXTILE GOODS
Felt goods, except woven felts and hata
Lace goods

Paddings and upholstery filling
Proceased waste and recovered fibers
and flock

Artificial leather, oilcloth, and other im-
pregnated and coated fabrics except
rubberized

Tire cord ond fabric

mills

218

Group Indcairy
No. No.

2297

Wool sco , worsted combing, and
fow to top mi
Cordage and twine

Textile goods, not elsewhere classified

Meajor Group 23.—APPAREL AND OTHER FINISHED
FRODUCTS MADE FROM FABRICS AND

231

232

235

238

237

238

2311

2321
2323
2327

2328
2328

2331
2337
2338

2341

2351
2352

2381
2383
2389

2381

2384
2385

2386
2387
2389

SIMILAR MATERIALS

MEN'’S, YOUTHS', AND BOYS’ SUITS,
COATS, AND OVERCOATS

Men's, youths’, and boys’ suits, coats
and overcoats

MEN'S, YOUTHS, AND BOYS' FUR-
NISHINGS, WORK CLOTHING, AND AL-
LIED GARMENTS

Men’s, youths’, and boys’ shirts (except
work shirts), collars, and nightwear
Men's, youths’, and boys’ underwear
Men's, youths’, and boys’ neckweca
Men’s, youths’, and boys’ separate
trousers

Work clothing

Men's youths’, and boys’ clothing, not
elsewhere clasaified

WOMEN'S MISSES, AND JUNIORS'
OUTERWEAR

Blouses, waists, and shirts

Dresses

Suits, skirts, and coats, except fur coats
and raincoats

Women's, missss’, and juniors’ outer-
wear, not eisewhere classified

WOMEN'S, MISSES’, CHILDREN'S, AND
INFANTS’ UNDER GARMENTS
Women's, misses’, children's and infants’
underwear and nightwear

Corsets and allied garments

HATS, CAPS, AND MILLINERY
Millinery
Men's and boys’ hats and caps

GIRLS’, CHILDREN'S, AND INFANTS'
OUTERWEAR

Dreases, blouses, waisls, and shiris
Coats and suits

Girls’, children’s and infants’ outerwear,
not elsewhere classified

FUR GOODS
Fur goods

MISCELLANEOUS APPAREL AND AC
CESSORIES

Dress and work gloves, except knit and
all leather

Robes and dressing gowns

Raincoats and other waterproof outer
garments

Leather and sheep lined clothing
Apparel belts

Apparel, not elsewhere classified



u1

2

[ 1]
s
o

248

MISCELLANEO
. TILE PRODUCTS

. ing, and tucking for

US FABRICATED TEX-

Curtains and

Housefurnishings, except curtains and
draperies.

Textile bags
Canvas products
Pleating, decorative
A 1l findin i m

ppare ings and re products
Schiffli machine embroideries
Fabricated textile products, not else-
where classified

Major Group 24.—LUMBER AND WOOD
PRODUCTS, EXCEPT FURNITURE

2413
242}

2428
2429

2431

U2 V.

2433

441

2442
240

2445 Coo;

2481
2499

LOGGING CAMPS AND LdGGING
CONTBACTORS
SRS RS LR Somracton

Sawmills and planing mills, general

MILLWORK, VENEER, PLYWOOD, AND
PREFABRICATED STRUCTURAL WOoOD
PRODUCTS

Millwork plants

eneer and plywood plants.
Prefabricated 'wooden buildings und
structural members. '

WOODEN CONTAINERS

Nailed and lock comer wooden boxes
and shook

Wirebound boxes and crates

Veneer and plywood containers, except
boxes and crates

perage
MISCELLANEOUS WOOD PRODUCTS

Wood preserving
Wood products, not elsewhare classified

Major Group 35—FURNITURE AND FIXTURES

281

2511

2512
514
2518
2519

2521
2522

2531

HOUSEHOLD FURNTTURE
Wood household fumitue, sxcept up-

holstered

Wood household fumiture, upholstered
Metal household furniture

Mattresses and bedsprings

Household furniture, not elsewhere clas-

eified
OFFICE FURNITURE

Wood office furniture
Metal office fumiture

PUBLIC BUILDING AND RELATED FUR-
NITURE
Public building and related furniture

and novelty stitch-

218

Grosp Industry

No. No.

254

8542

ass

2591
2599

PARTITIONS, SHELVING, LOCKERS,
AND OFFICE AND STORE FIXTURES
Wood partitions, shelving, lockers, and
office and store fixtures

Metal partitions, shelving, lockers, and

office and store Sxtures

MISCELLANEOUS FURNITURE AND
FIXTURES

Venetian blinds and shades

Fumiture and fixtures, not elsewhere
classified

Major Group 26.—PAPER AND ALLIED PRODUCTS

261
2611

282
262!

3

2631

4

841
2642
2643

2646

L L. YTy

£08Y

288

2851
2652

268
2881

PULP MILLS
Pulp mills

PAPER MILLS, EXCEPT BULLDING PA.-
PER MILLS

Papcxmﬂh.oxcop'bmldingpcpormﬂh

PAPERBOARD MILLS
Paparboard mills

CONVERTED PAPER AND PAPER.
BOARD PRODUCTS, EXCEPT CONTAIN-
ERS AND BOXES

Paper ing and glazing

Envelopes :

Bags, except textile bags

Wallpaper

gio;rcut paper and paperboard; and card-
Pressed and molded pulp goods.
Converied paper and papetboard pro-
ducts, not elsewhere classifiod

PAPERBOARD CONTAINERS AND
BOXES

Folding paperboard boxes

Set-up board boxes

Camgat:s and solid fiber boxes
Sanitary food containers

Fiber cans, tubes, drums, and simflar
products

BUILDING PAPER AND BUILDING
BOARD MILLS
Building paper and building board mills

Major Group 27.—PRINTING, PUBLISHING, AND

271
2711

272
2721

273
2731

2732

ALLIED INDUSTRIES

NEWSPAPERS: PUBLISHING, PUBLISH-
ING AND PRINTING

Newspapers: publishing, publishing and
printing

PERIODICALS: PUBLISHING, PUBLISH-
ING AND PRINTING
Periodicals: publishing, publishing and
printing

BOOKS

Books: publishing, publishing and print-

ing
Book printing



Group Industry

No. Mo
- 274 MISCELLANEOUS PUBLISHING
2741 Miscelluneous publishing
275 COMMERCIAL PRINTING

2751 Commercial printing, except lithographic
2752 Commercial printing, ki hic

2753 Engraving and plmo' printing

278 MANIFOLD BUSINESS FORMS MANU-
FACTURING
2761 Monifold business forms monufacturing

a7 GREETING CARD MANUFACTURING
-2771 Greeting card manufacturing

e BOOKBINDING AND RELATED INDUS-
TRIES

2782 Blankbooks, loose leaf binders and de-
vices

2783 Baol}c:hlndlnq. and miscellaneous related
wor

279 SERVICE INDUSTRIES FOR THE PRINT-
'IPIG TRAD
2781 Typesstting
2732 gﬁ:‘? and
a7 otyping stereotyping
- 2798 Service industries for the printing trades,
not eisewhere classified

Major Group 28—CHEMICALS AND ALLIED
: PRODUCTS

28! INDUSTRIAL INORGANIC AND OR-

GANIC CHEMICALS

2812 Alkalies omd chlorine

&813 Industrial gases

2814 Cyclic (coal tar) crudes

2815 Dyoeas, dye (cyclic) intermedicrtes, and or-

anic pigments (akes cmd toners)

2818 Zmrgunic pigments

2218 Industrial organic chemicals, not else-
where classified

2818 Industrial incrgounic chemicals, not else-

. where classified

282 PLASTICS MATERIALS AND SYNTHE-
. TIC RESINS, SYNTHETIC RUBBER, SYN-
THETIC AND OTHER MAN-MADE Fi
BERS, EXCEPT GLASS
2821 Plastics materials, synthetic resins, and
nonvulcanizable elastomers
2822 Synthetic rubber (vulcanizable elasto-
mers)
2823 Cellulosic man-made fibers
2824 Synthetic organic fibers, except cellulosic

283 DRUGS
2831 Biological products
1833 giedicinal chemicals and botanical pro-
ucts
1834 Pharmmaceutica! preparations

284 SOAP, DETERGENTS AND CLEANING
PREPARATIONS, PERFUMES, COSME-
TICS, AND OTHER TOILET PREPARA.
TIONS
2841 Soap and other delergents, except spe-
cialty cleaners ‘

220

Group ladustry
No. No.

287

2881

871

2873
2878

2891
2892
2893
2894
2885
2899

Specialty cleaning, polishing, and semi-
tation tpyrcl:vcu'cxﬁtzms.poa.'xc:apt s::p and
detargents

Suriace active agénu. finishing agents,
sulfonated oils and cussistomts

Perfumes, cosmetics, and omu toilet
preparations

PAINTS, VARNISHES, LACQUERS, ENA-

MELS, AND ALLIED PRODUCTS

Paints, varnishes, lacquers, and enamels

Putty, calking compounds, and ailied
ucts

GUM AND WOOD CHEMICALS
Gum and wood chemicals

AGRICULTURAL CHEMICALS
Fertilizers
ggnctﬁtm:al e e

i pesticides
Agricultural chemicals, not eisewhere
classified

MISCELLANEOUS CHEMICAL PRO-
DUCTS

Glue and gelatin

Explosives

Printing ink

Fatty acids

Chemicals and chemical preparations,
not elsewhere classilied ‘

Major Gnupbz_ge-mnowuu REFINING AND

291

81

2951
2952

RELATED 'ﬂ‘"ﬁbﬁllﬁ
PETROLEUM REFINING
Petroleum refining

PAVING AND ROOFING MATERIALS
Paving mixtures and blocks :
Asphait felts and coatings

MISCELLANEOUS PRODUCTS OF PE
TROLEUM AND COAL

Lubricating ofls and graases

Products of petroleum and coal, not else-
where classified

Majar Group 30.—RUBBER AND MISCELLANEOUS

301

302

8

g

o1

3021

3031

PLASTICS PRODUCTS

TIRES AND.INNER TUBES
Tires and inner tubes

RUBBER FOOTWEAR
Rubber footweay

RECLAIMED RUBBER
Reclaimed rubber

FABRICATED RUBBER PRODUCTS, NOT
ELSEWHERE CLASSIFIED

Fabricated rubber products, not olse-
where claasified

MISCELLANEOUS PLASTICS PRO-
DUCTS

Miscelloneous plaatics products
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s

312

e

A
313

-

3131

-
42

N
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Cownp Indmtry
. Vo Ne

Group 31.—LEATHER AND LEATHER

PRODUCTS

LEATHER TANNING AND FINISHING
Leather tanning and finishing.
INDUSTRIAL LEATHER BELTING AND
PACKING
lndu-uh!haﬁnrbomngmdpmcunq
BOOT AND SHOE CUT STOCK AND
FINDINGS

Boot and shoe cut stock cnd findings
POOTWEAR, EXCEPT RUBBER
Footwear, except house slippers and
rubber footwear

IEATHER GLOVES AND MITTENS

SISI.IaaM dress, semidress, and work

as -
s

3y

an
. 9172

3199

e

i3

sa11

v m '
3131
- ax28
323
Jas1
- 384
... na
s
=~ 328
3253
3258
3259
K- . *
B
826!
® .
3283
. 284 .
3289

gloves

. LUGGAGE

Luggage
HANDBAGS AND OTHER PERSONAL
%,EATHBRGOODS nd

omen's handbags purses
Personal Isather goods, except handbogs
and purses
Leather goods, not elsswhere classified

Major Group 32.—STONE. CLAY, AND GLASS
PRODUCTS

GLASS PRODUCTS, MADBOFPUH
CHASED GLASS '
Glanp!oducb.mcdsdpurchcmd

glass

CEMENT, HYDRAULIC

. Cement; hydzaulic

STRUCTURAL CLAY PRODUCTS

Brick and structural cloy tile.

Caxmnicwanundﬂootulo

Structural clay prod eluvhou
ucts, not

classified

FOTTERY AND RBLAT!-ID PRODUCTS
Vitreous china plumbing fixtures and
chiza and earthenware fittings and bath-
room accessories ‘

Vitracus china tcble and kitchen articles
Fine emthenware (Whiteware) table and
kitchen articles

Porcelain electrical supplies.

Pottery producis, not elsewhere classified

21

CONCRETE, GYPSUM, AND PLASTER
PRODUCTS

Concrete brick and block

Concrete products, except block cnd

cut STONB AND STONE PRODUCTS
Cut stone and stone products

ABRASIVE, ASBESTOS, AND MISCEL-
LANEOUS NONMETALLIC MINERAL
PRODUCTS

Coid roiied sheet, strip, and bors

Steel pipe and tubes

IRON AND STEEL FOUNDRIES
iron foundries

Steel foundriea

SECONDARY SMELTING AND REFIN-
ING OF NONFERROUS METALS AND
ALLOYS ldnq P
Socmdary sme roﬁning. an alby—
ing of nonferrous metals and alloys

ROLLING. DRAWING AND EXTRUDING *
OF NONFERROUS gmrmd.si;nq o
Bollmq dmwinq ond extru coppu
Romnq drawing, and emxqu

Rollinq, drawing, and exiruding ol non-
ferrous metals, except copper omd alw
minum

meing and inmlming of nonfe«r"aus



INDUSTRIES

¢, '+ 98 Primary metal industries, not elsewhere
- . classified

Al

MACHINERY, AND
" TRANSPORTATION EQUIPMENTY

- METAL GANS
Metal cans _ N ,
CUTLERY, HAND TOOLS, AND GEN-
' ERAL HARDWARE .
I?::::Tcmdodgo. tools

. except machine
tools and hand saws ‘ ’
Hond saws and saw blodes
Hardware, not elsewhere classified

'HEATING APPARATUS (EXCEPT ELEC-
TRIC) AND PLUMBING FIXTURES
Plumbing fixture fittings apd trim (brass

FABRICATED STRUCTURAL METAL
Pabricated stesl

gt

s
W

o) © e
LT e

Fabricated

3451 Screw machine products -
M52 Bolts, puts, scrows, rivets and washers
METAL STAMPINGS ‘
- 3431 Metal stampings ‘
‘ piating, plating, polishing, amo-
dizing ond coloring 9 .
Coating, engraving, and qllied services,
not olsewhere classified

MISCELLANECUS FABRICATED WIRE
PRODUCTS )
Miscellonsous fabricated wire producis

‘Major Group 34 —FABRICATED METAL PRODUCTS,

structural :
Metal doors, sash, frames, molding, and
ithm . .

. COAYING, ENGRAVING, AND ALLED
SERVICES

351

352

Major

3518

4 §uER qr

£ 2Ee

3581
8552

¢ GEE

US FABRICATED METAL
PRCDUCTS

Mastal barrels, drums, ,
andpa;l:lm 'hg."
Safes and vaulis

Steel .
g:l:m;ipeﬁmnqu.exgoptphmb- ‘

. 14' . Y, l.-.

ELECTRICAL : A,

ENGINES AND TURBINES m“
draulic. twrhine gonercior set units
where classifisd ey S

- FARM MACHINERY AND BQUIPMENY::

Farm machinery and equipment

CONSTRUCTION, MIRING, AND
%Ls HANDLING MACHINERY 55

METAL WORKING MACHINERY AND .

SPECIAL INDUSTRY MACHINERY, EX-
CEPT . METALWORKING MACHINERY

Food products machinery

Textile machinery . ot
Woodworking machinery -

Paper industries i e
Printing trades machinery and equip

ment -

Special ind machinery, not else-
A claﬁ“fm W{

GENERAL INDUSTRIAL MACHINZRY ..

AND EQUIPMENT

Pumps, air aed gus compressoms, and

pumping equipraent '




p Industry
. No.

3562
3564
3565
3566

3567
3569

357

358

Ball and roller bearings

Blowers, exhaust and ventilating fans
Industrial patterns

Mechanical power transmission equip-
ment, except ball and roller bearings
Industrial process fumaces and ovens
General industrial machinery and equip-
ment, not elsewhere classified.

OFFICE, COMPUTING, AND ACCOUNT.
ING MACHINES

Computing and accounting machines,
including cash registers

Typewriters

Scales ond balances, except laboratory
Office machines, not elsewhere classified

SERVICE INDUSTRY MACHINES
Automatic merchandising machines
Commercial laundry, dry cleaning, and
pressing machines

Vacuum cleaners, industrial
Refrigerators; refrigeration machinery,
except household; and complete air con-
ditioning units

Measuring and dispensing pumps
Service industry mauchines, nof else-
where classified

MISCELLANEOUS MACHINERY, EX-
CEPT ELECTRICAL

Machine shops, jobbing and repair
Machinery and parts, except electrical,
not elsewhere classified

Major Group 36.—ELECTRICAL MACHINERY,
EQUIPMENT, AND SUPPLIES

361

3611
3612

3613
3619

[
o3
L]

3621
3622
3623
3624
3529

f o]
3
3

B3l

‘3632
3633
3634
3638
3638
3639

ELECTRIC TRANSMISSION AND DIS
TRIBUTION EQUIPMENT

Eleciric measuring instruments and test
equipment

Power, distribution, and specialty trans-
formers

Switchgear and switchboard apparatus
Electric transmission and distribution
equipment, not elsewhere classified

ELECTRICAL INDUSTRIAL APPARATUS
Moters and generators
{invdllx.shial controls
elding apparatus
boa and graphite products
Elactrical industrial apparatus, not else-
where classified

HCOUSEHOLD APPLIANCES

Household cooking equipment
Household refrigerators and home and
farm freezers

Household laundry equipment

Electric housewares and fans
Household vacuum cleaness

Sewing rcackines

Household uppliances, ot elsewhere
classified

Group Industry
No. No.
364 ELECTRIC LIGHTING AND WIRING

365

366

387

3689

an

372

373

EQUIPMENT
3641  Electric lamps
3642 Lighting fixtures
3643 Current carrying wiring devices
3644 Noncurrent carrying wiring devices

RADIO AND TELEVISION RECEIVING
SETS, EXCEPT COMMUNICATIONS
TYPES

3651 Radio and television receiving sets, ex-
cept communication types

3852 Phonograph records

COMMUNICATION EQUIPMENT
3661 Telephone and telegraph apparatus
3662 Radio and television transmitting, sig-
naling, and detection equipment and
apparctus

ELECTRONIC COMPONENTS AND AC-
CESSORIES

3671 Radio and television receiving iype elec-
tron tubes, except cathode ray
3672 Cathode ray picture tubes
3673 Transmitting, industrial, and special pur-
se electron tubes
3679 Electronic components and accessories,
not elsewhere clussified

MISCELLANEOUS ELECTRICAL MA.
CHINERY, EQUIPMENT, AND SUPPLIES
3691  Siorage battariss
3892 Primary batteries, dry and wet
3693 Radiographic X-ray, fluoroscopic Xray,
therapeutic X-ray, and other -Tay ap-
ratus and tubes
gﬁectﬁcul equipment for internal com-
bustion engines
3699 Electrical machinery, equipwent, and
supplies, not elsewhere classified

Major Group 37.—TRANSPORTATION
EQUIPMENT

MOTOR VEHICLES AND MOTOR VE-
HICLE EQUIPMENT
3711 Motor vehicles
3712 Passenger car bodies
3718 Truck and bus bodies
3714 Motor vehicle parts and accessories
3715 Truck trailers

AIRCRAFT AND PARTS
3721 Aircraft
3722 Aircraft engines and engine ]
3723  Aircraft propellers and propeller parts
3728 Aircraft parts and auxiliary equipment,
not elsewhere classified

SHIP AND BOAT BUILDING AND RE.
PAIRING

3731 Ship building and repairing

3732 Boat building and repairing

RAILROAD EQUIPMENT
3741 Locomotives and parts
3742 Railroad and street cars

3694
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Group Industrial

No.
375

378

KRo.

3751

3781
3739

MOTORCYCLES, BICYCLES, AND
PARTS
Motorcycles, kicycles, and parts

MISCELLANEOUS TRANSPORTATION
EQUIPMENT

Trailer coaches

Trarnsportation equipment, not elsewhere
classilied

Major Group 38.—PROFESSIONAL, SCIENTIFIC,
AND CONTROLLING INSTRUMENTS:
PHOTOGRAPHIC AND OPTICAL GOODS:

381

382

383

384

385

386

387

3811

3321

3822

3831

3841
3842
3843

3851

3861

3871
3872

WATCHES AND CLOCKS

ENGINEERING, LABORATORY AND
SCIENTIFIC AND RESEARCH INSTRU-
MENTS AND ASSOCIATED EQUIP-
MENT

Engineering, lcboratory, and scientific
and research instruments and associated
eqiupment

INSTRUMENTS FOR MEASURING, CON-
TROLLING, AND INDICATING PHYSI-
CAL CHARACTERISTICS

Mechanical measuring and controlling
instruments, except automatic tempera-
ture controls

Automatic temperature controls

OPTICAL INSTRUMENTS AND LENSES
Optical instruments and lenses

SURGICAL. MEDICAL, AND DENTAL
INSTRUMENTS AND SUPPLIES
Surgical and medical insiruments and
apparatus

Orthopedic, prosthetic, and surgical ap-
pliances and supplies

Dentul equipment and supplies

OPHTHALMIC GCODS
Ophthalmic goods

PHOTOGRAPHIC EQUIPMENT AND
SUPPLIES

Photographic equipment and supplies

WATCHES, CLOCKS, CLOCKWORK
OPFRATED DEVICES, AND PARTS
Watches, clocks, and paris except watch-
rases

Watchcases

Group Industrial

Ro.

391

393

394

335

396

398-
399

No.

Major Group 39.—MISCELLANEQUS
MANUFACTURING INDUSTRIES

3911
3912
3913

3914

3831

3941

3942
3%43
3943

3651
3952

3353
3955

3961

3962
Kit K]
364

3981
3932

3984
3984
3987
3988
3992
3983
398%
3999

JEWELRY, SILVERWARE, AND PLATED
WARE

Jewelry, precious metcl

Jewelers’ findings and materials
Lapidary work and cutting and polishing
diamonds

Silverware and plated ware

MUSICAL INSTRUMENTS AND PARTS
Musical instruments and parts

TOYS, AMUSEMENT, SPORTING AND
ATHLETIC GOODS

Games and toys, excopt dolls and chil-
dren’'s vehicles

Dolls

Children’s vehicles, except bicycles
Spoiting and athletic goods, not else-
where classified

PENS, PENCILS, AND OTHER OFFICE
AND ARTISTS' MATERIALS

Pens, pen points, founiain pens, ball
point pens, mechaninal pencils cnd parts
Lead pencils, crayons, and artists” ma-
terials

Marking devices

Carbon paper and inked ribbons

COSTUME JEWELRY, COSTUME NO-
VEITIES, BUTTONS, AND MiSCELLAN-
EQUS NOTIONS, EXCEPT PRECIOUS
METAL

Costume icwelry xnd costume novelties,
except precious metal

Feathers, plumes, and artificial flowers
Euitons

Needles, pins, hooks and eyes, and sim-
flar nolioas

MISCELLANEQCUS
IMDUSTRIES

Brooms and orushes

Linoleum, aspic. 'ted-{eltbuse, and other
hard surface floor coverings, not else-
where classified

Matches

Candles

Lamp shades

Morticians’ goods

Furs, dressed and dyed

Sigus and a-dveriising displays
Umbrelius, parasols, and canes
Manufacturing industriz=, not elsewhere
classified

»IANUFACTURING
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Subject: Evaluation of and proposal for leasing a computer at a
proposed New England RDC.

By: Dr. Daniel U. Wilde

The following is a discussion of reasons why the proposed
New England Research Appiicaticn Center should obtain its own
in-house digital computer. The discussion first reviews the .
steps that led to the above conclusion and then it elaborates on

two advantages of that conclusion.

A. REVIEVW OF THE COMPUTER INVESTIGATION PROCEDURE
During the past six months, I have been studying and

evaluating the NASA information retrieval and

(O

issemination
system. This work was divided into three sequential steps:
review and evaluation of existing NASA systems; theorization and
experimentation with new systems; and evaluation of effects of
these new systems on NERAC operations and the NERAC environment.
1. Review and Evaluation of Existing NASA Systems

The first two months of the NERAC feasibility study were
spent learning the details of the NASA system at the Washington
Facility and understanding the adaptations of the systen by
other existing university dissemination centers. Because the
NASA operation at the Wasington Facility is so large and complex,
we have no choice but to use their system output as our system

input, i.e. the NASA magnetic tape file. This leaves us the same
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choice that was left to other university centers - how do we
adapt the NASA system to fit our own requirements.

At the suggestion of NASA, we visited several existing
university centers to see their operation at first hand. At
these centers we found a broad range of computer applications.
Not only was there a difference in their computer utilization
level but also in their sophistication level. From these two
differences we concluded that, because the NASA file is so
large, one must use the computer in some “better+ way or else
computer searches will surely prove too costly.

2. Theorization and Experimentation with New Systems

The next four months of the study were comsumed in
developing a new retrieval system in hopes of coming up with
that ~better procedure. We then knew that if our work load
projections were valid and if we used one of the existing
retrieval systems for all our retrievals, we cculd expect
computer costs to average $20,000 to 330,000 a month. Thus, we
had to find that -better" procedure or else abandon our plans
for a computerized operation.

Because an order of magnitude improvement was found, the
proposed center is faced with computer costs of around $2,000 to
$3,000 a month for the same computerized retrieval work. But may
I also now point out that up to now our goal was only - minimize

computer costs without sacrificing computerization of retrievals.
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3. The Effect of Our "Better: Procedure on RDC Operations and
the RDC Environment

The first outright effect of our “better: procedure on
the proposed RDC operations was that it could choose to perform
all its searches by machine and yet do it at a reasonable cost.
But as we began to study our man-machine system interfaces, we
discovered that not only were we attempting to minimize computer
costs but also we were employing a negative computer utilization
philosophy. If we had automated our retrieving operations, it
was logical that we should consider automating the many
ancillary functions, such as managerial control, statistical
analysis, and repetative typing and mailing.

At about this time Mr. Van Vente, our NASA computer

advisor, sent me a review articlc b Jarheitt which stated

- p251 “

y L. A.
that all existing computerized retrieval systens operated under
one great restriction, i.e. “the necessary functions of storing,
retrieving and processing were not carried out when the need
arose but were dictated by the computer schedule and operating
rmode....A service that is not able to respond when it is needed
will not be used very much....All computer systems operate

essentially on a scheduled basis but the need for information

services are often unscheduled and frequently urgent.

lI.A. Warheit, *The Combined File Search System, A Case Study of

System Design For Information Retrieval,- 1965 FID Congress,
Washington, D.C.
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B. THE EFFECTS OF AN IN-HOUSE COMPUTER

A comparison of the advantages and disadvantages of more
utilization of the University Computation Center versus an in-
house computer can be made in two ma jor areas. First, what are
the cost comparisons between an in-house computer and the
University Computation Center. Second, what are the effects of
an in-house computer on RDC's internal operations.

1. Cost Comparisons

For each hour of time used at the University Computation
Center, the RDC pays X dollars per hour. On the other hand if
the RDC has its own machine, it pays a fixed Y dollars per month.
If the RDC uses N hours of computer time at the Computation
Center each month, the in-house machine becomes cheaper as soon
Y is less than N times X.

Figure One shows a comparison of projected monthly computer
costs. The “Minimized Computation Center Rate curve shows the
monthly cost of performing only the minimum projected retrieval
searches at the University Computation Center. The output of
such searches would only be accession numbers and would not
contain any helpful information, such as "notation of content-
and “Eng..sh vocabulary terms.' To obtain such information

would mean more than doubling the search costs. In addition the

minimized curve does not include costs associated with such
required items as routine statistical analysis of search results

for search improvement or further research into information
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retrieval techniques via computer. The initial peak in the
"Minimized~ curve is due to the estimated high cost of the first
conversion of the complete NASA linear file to the proposed RDC
format.

The #1401 curve shows the monthly cost of renting the
minimal 1401 configuration which will satisfactorily perform the
searches. (This minimum configuration has been tested and
evaluated by converting previously mentioned FORTRAN search and
reformat programs to 1401 assembly language.) The initial spike

in the 1401 curve is due to a $500.00 power installation charge

during mid - summer of 1967,

while the second drop occurs because of a rental reduction
Figure One indicates that the in-house machine is cheaper }
|

11

T1y et
J Hwov

nonths even though it provides more useful

output. Figure Two shows the projected breakeven points between

the two systems by comparing total dollars spent as a function of
month. The graph indicates equal total cost at around twenty-

one months. It must be remembered that if the proposed RDC were |
to maximize the use of the Computation Center, its associated

costs would more than double and the in-house machine would be

cheaper from the very beginning.

2. Thé EIfcéts Cr the Proposed RDC Internal Operations

Without going into detail, may I now summarize how an

in-house computer will effect the proposed RDC internal operation.
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retrieval techniques via computer. The initial peak in the
*Minimized curve is due to the estimated high cost of the first
conversion of the complete NASA linear file to the proposed RDC
format.

The "1401- curve shows the monthly cost of renting the
minimal 1401 configuration which will satisfactorily perform the
searches. (This minimum configuration has been tested and
evaluated by converting previously mentioned FORTRAN search and
reformat programs to 1401 assembly language.) The initial spike
in the 1401 curve is due to a $500.00 power installation charge
while the second drop occurs because of a rental reduction
during mid - summer of 1967.

Figure One indicates that the in-house machine is cheaper
just after twelve months even though it provides more useful
output. Figure Two shows the projected bpreakeven points between
the two systems by comparing total dollars spent as a function of
month. The graph indicates equal total cost at around twenty-
one months. It must be remembered that if the proposed RDC were
to maximize the use of the Computation Center, its associated
costs would more than double and the in-house machine would be
cheaper from the very beginning.

2. Thé ETTz¢éts Cr the Proposed RDC Internal Operations

Without going into detaii, may I now summarize how an

in-house computer will effect. the proposed RDC internal operation.
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The computational source could be scheduled to
perform its work to meet the prorosed RIC's
priority schedulc.
The computational cource could also be scheculed
to conform to the schecules and work loads of both
our technical and applications specialists.
The computational source would be available for
evening, micnight, and weclend use by the RIC
gstaff for uninterrupted rescarch and debugging work.
The in~house source would permit an in-house cost
reduction program. This should prove very signifi-
cant from an overall RL{ brcakeven standGpoint.
The computer would be in the same room as the rest
of the operations staff. VWith all operations in the

same room, there would bhe no hand carry

“x
1 1 s Iy

(=8

Al

ng of cards,
topes, printouts, or bibliographic material from conc
building te enother,

the in-house computer would produce quicker one-
shot, special hictory searches. Decause the search
results would start coming out of the computer
almoct immediately, the initial results could be
checked immecdiately. If the results did not look
"gooc", the search question could be changed and

the run restarted, Thus, less human time would be

rast

b

¢, anc the search results would be procuced

o]

n l

(R
D

oo elapsed time.,
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With an in-house computer, the proposed RIC can
talke advantage of the '"notation ¢f content" (NOC)
portion of each document tnpe entry. The HOC
is a brief abstract and can be used as an abstract
cubstitute. This substitution can replace the
NASA suppliecd paper abstract if NASA stops cupplying
such abstracts at a later cdete. 1In aldition, the
INOC can be used internally rather than a costly
cuplicate of the abstract. If the NOC were used
at the Computation Center, the run time and cos+
would more than double and +he output priniing would
£6 up by ten., This would not produce a sigrnificant
cost increase with an in-house computer and would
permit notable paper reproduction cost savings oy
recucirs XEROX charseo,
ith an in-house computer, the RIC operaticns
vould not Le effected by Computation Center
computer changes. Tor example, vhen the new
360/05 arrives, the RUC will be without a compute-
tional source for at least six veeks. Alco, with
an in-house system the RIC would not be effected
by 36C/65 Cowatime due to a new system shakedovm on
the part of the Computation Center and local IDM
ctafls,
“1th 2ll retrieval scarches being performec. in-
house, the operational conditions cnn be complctely

controlled. This will permit the RDC to detect
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operational charactericstics and to produce
velid ctaticstics as a function of diffcrent
cperational conditions.
An in-housc computer will permit the RIC to
perform goncralized biblioprephic searches with
very 1ittle burden on the staff.
At lecast once a ycar, the RIC can cxpcct to recoive
a tapc with undctected crrore. ivhen this happens,
the RIC must cither senc the tape back to Washington
anG walt at lcast onc wvieex for 2 revised tanc or o
attempdt to "patch" the bad tape. Tape patching is
compliceted and involved and can vest be done on a
simplce machine without rush. An in-house nachine

would permit us this option.
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EXHIBIT 1

The "TAPE TERM COUNT" indicates average number of index terms
per accession. The "QUESTION TERM COUNT" denotes average number of
terms per question. The '"4,000" through "400,000" line indicates
the total number of accessions searched on the given retrieval run.
The far left-hand column states the number of questions searched on
the run. The intersection of any number of questions row and number
of accessions column yields two figures. The upper is running time
in minutes per questionauthe lower is cost per question. The two far
right-hand columns Show ;Che percentage of external processing time,
i.e. input or read time,.and of internal processing time, i.e.

matching tape terms against question terms. These two figures show

whether we are input or processing bound.
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Simulation of NERAC Organizational Structure

A simulation of the Center's proposed organizational structure
and its operation was undertaken to determine the following:

1. Feasibility of the structure.

. Efficiency of the structure.

. Costs of operation.

Breakeeven point.

. Projected manpower and facilities requirements.
. Justification of pricing structure.

. Most efficient product mix from cost standpoint.

~ O\ W

From the viewpuint of simulating tne Center's operation, the
corc is the information retrieval service. This service, then,
has been flowchartec and simulated with provision made in the -
model for the other services to be performed.

Parameters

Three growth pcrameters were used as alternatives, and four
service mix parameters. Cimulated study time in all cases was
foui years. The growth parameters postulated 100, 200, and 400
client firms at the end of the four year pericd. Initial
condition in all casss was 30 firms. It is tr be noted that this
latter estimate was conservative, as we now estiméte an initial
50 firms.

The service mixes chosen were 2 Standard Profile (SP) firms
per Current Awareness (CA) firm: 1 SP firm to 1 CA firm; 1 SP
firm to 2 CA firms; and 1 AP firm to 3 CAfirms. Our initial
response indicates that the predominance of client firms will use
tne CA service rather than the SP service. e therefore tesced
SP:CA ratios of 1:6 and 1:10 for the 200 and 100 firm conditions

only, since time did not permit further investigation.
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Assumptions and Procedures (Refer to flow chart)

In all cases the initial number of firms was 30 firms. The
proportion of the 30 chosen to be SP or CA firms was based on the
mix used for that simulation, e.g.; if the simulation call for
2 CA firms to every 1 SP firm, then of the initial firms, 20 would
be assumed to be CA firms and the other 10 would then be AP firms.

In subsequent months, the number of new firms is determined
as follows:

Chart ;1 is an estimated growth curve. Three such surves
have been generated. One curve assumes the 100 client firms will
have joined at the end of a L-year period, another curve assumes
200 firms at the end of the 4-year period; and the third curve ...
assumes 400 firms at the end of the 4th year.

Chart #2 is a cumulative normal probability curve, It is
used in the simulation to transform the regular acquisition of
firms as predicted by Chart ;1 into a less regular pattern; i.e.,
one more nearly approximating what would happen in real life.

Its use is based on the statistical fact that if each point on

Curve ;#1 is considered to represent the most probable number of

firms having joined by Month X, the actual number of firms joining
will lie within a normal distribution around that point as a
mean.

The procedure for using the two curves is as follows:

1. Enter Chart ;1 at the month being simulated. Read the
estimated number of firms having joined.

2. Enter Chart ;/1 at the month prior to that being simulated.
Read the estimated number of firms having joined.

3. Subtract the two numbers of firms to determine the
estimated number of new firms having joined in the month
being simulated.
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L. Extract from a table of random digits a two-digit number
between 00 and 99. Let this number represent the
frequency on the vertical scale of Chart ;2.

5. Enter Chart ;72 at the randomly-determined frequency and
read the corresponding positive or negative percent
deviation from the mean,

6. Multiply the mean by the fractional deviation determined
in step 5. If the deviation is positive, add the resuls
to the mean; if negative, subtract the result from the

mean. The answer is the number of new firms actually
joining in the month being simulated.

Example

If, by the month being simulated; Chart ;#1 estimates 65 firms
will have joined; and by the previous month Chart ;1 estimates
that 60 firms will have joined; then by subtraction, Curve ;‘l
estimates that 5 new firms will have joined. Let 5 then be used
for this month as the MEAN of Curve ,2. Now, if the two-digit
number extracted from the table of random digits is (let us say)
16, then entering Chart ;f2 at 16 on the vertical scale, we read
a deviation of minus 25%. From step 6, 5 X .25 = 1,25. Since
the desviation is negative, we subtract 1.25 from 5 to get 3.75.
But this is not quite right, since reality excludes fractions cf
whole firms; we therefore round off the answer to the nearest
whole number; which is h; the actual number of new firms having
joined in the month being simulated,

If the random number had been 84 instead of 16, the deviation
would have been +25%; and 1.25 would have been added to 5, giving
6.25 or 6 firms actually joining.

The new firms are each checlked using random digits to
determine whether they are SP firms or CA firms. The service mix
statement of each simulation is a proportion of CA firms to SP

firms, e.g., 6 CA firms to 1 SP firm. Using this example tc



'/

—iv--
1.Justrate the method, the SP firms are then 1/7 of the to:al
wumber c¢f firms, or 1L.3%. If there are 5 new firms in the wonch
oeing simulated, then 5 two-digit numbers are extracted from the
vable of random digits (one two-digit number for each firm).

Tt a2 random number is above 14, the firm is a CA firm; if 14 cr
iess, the firm is an SP firm. Thus, once again we try to approach
recality using random digits. This use of frequency distributiocn=
and break-points in conjunction with rendom numbers is known as

vhe Monte Carlo method of simulation for obvious reasons.

The number of one-shot retrospective searches (J/S RS} in any
sqonth was held constant for all simulations at 14% of the toutal
aumber of CA + SP searches to date. This assumption was chocen
to approximate a growth rate proportional to the ciisnt grovth
rate and to give a number of monthly searches approximately
helfwey betucen ARAC'’s volume and that of DASC.

Referring to the first sheet of the flow chart, we havc =o
far discussed the initial conditions; the determination of the
number of new firms, and the number of 0/S RS s'earches. Due to
the time nseded to program the model for computer simulation,
these simulations have been performed manvally. To do this in
A reasonavle length of time, the remainder of the model has heen
simplified compared to what was originally intended. The
remainder has also been made completely deterministic. i.e.,
rverage figures have been used, as opposed to probability sampling
tachniques.

Following the “NO* brauch of the “SP SEARCH?" determinaticn.

we see that a meeting will bs arranged wich a new non-SF lirm
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which will be attended by the cognizant client personnel, the
Applications Specialist, and Technical Specialists. The purpose
of this meeting is to further determine overall company needs,
to get a feel for company policies, to define the protocol that
will be involved in servicing the company and to define the
ouesiions that will be serviced. The meeting is assumed to
require 4 hours, with two hours of travel time.

It has further been assumed that most firms will have
guections in one field of technology, with less than 25% of the
non-SP client firms having questions covering more than one
cechnological area. This assumption is based on the results
of our questionnaire. To reflect this, an average figure of
1.25 Technical Specialists will attend these initial meetings.

Three other assumptions relevant at this point are (a) that
the average number of CA questions per firm will be 3 for tn-=
first yzar and 5 thereafter; (b) that current awareness service
wilil be preceded by a retrospective search for each question:
and (c) that the meeting between the AS and TS's for unificaticn
of information after the client meeting should be able vo be
accomplished in the car going home.

The next step in the process (See Sheet 1 of the flow chait)
sces the AS setting up an initial client profile, which will in
all probability evolve (at least in part) into a standardized
form. As the client/AS relationship ripens, the AS will add <c
ancd modify the initial profile. This step should take no loager
“han 15 minutes. |

Simultaneously, the Technical Specialist is deriving the

search strategy for the question. Agsumed time is 20 minutes per
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question (based on personal experiments and conversations with
XASC and ARAC personnel).

The AS sends a copy of his client profile to a woman who wii™.
be in charge of coordinating and controlling the flow of questions
throvgh the system. For the time being, she will be referred to
as "the secretary.' At the same time, the TS sends a copy of the
search strategy to the secretary. She then assigns company and
question code numbers, sets up a master company file folder and
inaividual question work folders, and adds the question numbers
to the monthly question status log sheet. Time for these actions
by the secretary is estimated to be 15 minutes.

The strategy sheets are then sent to the computer group
(2 minutes, clerk), where the cards are punched, the search is
rur, and the computer print-out sheet is sent back to the
secretary.,

The secretary logs in the print-out sheet in the status log,
inserts the print-out sheets in their work folders (1L minute per
question); and sends the folders to reproduction.

At this point, let us interject a monthly clerical activity-
that of receiving, examining and filing the gbstract cards frcm
NASA. Assumptions: 6,500 abstracts per set of cards (conserve-
tive), 3 sets of cards (working file, master file, spare file for
filling in partially illegible cards). Assume 8 seconds per
absctract for checking legibility, completeness, and correctness of
Accession number order, and 30 minutes total for filing and
miscellaneous associated tasks., Total clerk time is 31.77 man-
hcurs.

After the work folders have been received by the reproduction
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cierks, the abstract cards are pulled (6 seconds per card).
eproduced (15 seconds setup, 3 abstracts per page, 8 seconas

per copy); and refiled (3 seconds per card), and the copiss
~oilated (1 second per page). The collated copies are put ir the
wory folder and sent to the secretary (1 minute clerk time).
Further assumptions: 15 abstracts per CA question, 100 abs*rezct-
r2r RS gquestion,

The secretary lozs in the work folders in the status sheet
and sends them to the appropriate Technical Specialist (20 eeconls
ner question).

The TS examines the drop and separates "hit' abstractz fron
"trash* abstracts. If necessary, he will make up a new stretegy
she2t. He then sends the work folder back to the secretarv.
Learning curves i3 and /4, have been generated to determine tke *ir.:
necessary for the operation., These were based on the factk tha*
»ith practice the TS will develop proficiency, and furthermors,
as the number of clients increases, duplicate or overlepping
quescions will be received.

The secretary logs in the work folder in the status skaset ond
fills in the number of hits and the hit-to-drop ratio in the
spacers provided on the print-out sheet for each question. <£he
then gives the work folder to a typist. (2 minutes per CA
question, 4 minutes per RS question )

The typist fills in a transmittal letter and a mailing
envelope | stuffs, sends to meiling and sends the work folder Sack
o the secretary. (3 minutes per question.)

The secretary logs in and files the work folder. (1 minnte

var ovestion.,)
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Within a week at most, the Technical Specialist telephones
: the client interest center and discusses the results of the search
{12 minutes per question.)
Once a month, the Applications Specialist visits the cliernt
firm (2 1/2 hours per firm, including travel),
Returning to the first page of the simulation flow chart, we
follow the "YES" branch of the "SP SEARCH?" devermination to page
'e', The Applicaticns Specialist meets with the new client firm
6 hours, including travel) and develcps a profile. He writes
up the profile and sends a copy to the secretary (15 minutes),
who starts a company folder, assigns a company code number, and
notifies the computer group of this new firm being added to the
SP question. (15 minutes). From this point on, the search and
‘ other procedures are the same as for the CA and RS firms until the
Technical Specialist evaluates the search.

The recults of the Technical Specialist's evaluations are
sent to the secretary; who logs them in and sends them to
reproduction (1 minute secretary + 2 minutes clerk).

Enough abstract copies are run off to satisfy the requirements
of the firms subscribing to the particular SP search, and these
are sent to the secretary with the work folder (same reproduction
time assumptions arefor CA and RS; assume 60 abstracts per SP
question).

The secretary then proceeds as for the CA and RS searches;
logging in the abstract packages, sending them on to the typist
. who prepares the mailing envelcpes, sends the packages to mailing
ard returns the work folders to the secretary. (same time assump -

tions as for RS and CA above).
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Once a month the Applications Specialist visits the SP clients
(2.5 hours per firm, including travel).

Requests for full documents are channeled to the secretary,
who gets the work folder from the file, logs in the request,
and sends the folder with the request form to the clerk responsible
for the microfiche operation (4 minutes).

The clerk determines whether or not the microfiche card is on
file (1 minute). If it is, she runs the required number of copies,
assembles them; and sends them together with the work folder back
to the secretary. (30 seconds per document to pull the cards,

15 seconds per page to blow back,.l second per page to assemble,
2 minutes to send),

It was assumed that 50% of the time the microfiche cards
would not be on file, due to the fact that approximately one half
the documents are those indexed by AIAA, In this event, the
microfiche clerk would send the folder back to the secretary who
would have a typist type the appropriate request forms and then
send them out. (2 minutes per document requested.)

Upon the arrival of the hard copy at the secretary's desk
(whether from the clerk or from the outside) the secretary logs
it in; and sends it to a typist (2 minutes); who types the trans-
mittal forms (2 minutes). She then sends this to the secretary
who logs it and sends it to mailing. (3 minutes)

Other Assumptions

1. Salaries: Applications Specialist - $14,000 per year

Technical Specialist - $6.72 per hour,
equivalent to 314,000
per year on a 12 month
basis
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Secretary - $435 per month
Clerk/Typist - $1.30 per hour
2. One SP question per SP firm; plus one SP question for every
third CA firm. (The reasoning behind this is that the CA firme
would find this to be a useful supplement to the regular CA
questions. This idea came to light during a number of our
discussions with firms who were interested in the RDC concept. )
3. Reproduction cost per page of abstracts - $0.05
L. Microfiche blowback cost - based on Itek 18-24, $0.037 per
document page (2 document pages per blowback page), with an .
average of 25 pages per document, plus monthly rental of $82,
This rental figure has since been found to be low, the actual

rental being $120,
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EXHIB;T I

A. Determination of Search Time

Four graduate students were given two 7-term questions each.
They were to search for relevant accessions in one volume of the
STAR Cumulative .Index., The respective search times were then
multiplied by & (4 volumes each of STAR and IAA) and then
averaged.

A similar experiment was performed for a current awareness
type search. Average search times were 14.0 minutes for a CA
search and 9.0l hours for an RS search. These results will be
discussed further below.

B. Determination of Per-Hour Cost of Manual Searching.

1. Assume searching to be done by graduate students with
scientific and/or technical background.

Wages (hourly) $2.50
University Contribution to

fringe benefits @ 6.5% .163
Universigy Indirect Cost

@ 38% 1.012
Total hourly cost $3.675

2. Other Costs

a. Learning - Assume that a new searcher operates at
50% efficiency during his first month of employment,
75 during his second, and 90% thereafter. Assume
that the average graduate student searcher were to
work for an RDC for 9 months. The learning process
would increase the average cost of his performing
searches to $4.471.

b. Training - if an experienced searcher were assigned

to assist the new searcher during the first two
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months, his efficiency would fall off to 50% in the
first month and 75% in the second. This would
further increase the average hourly cost tc §h,695.

3. Search Times .

From the above discussion of efficiency, we can examine the
experimental search times. The CA time of 14.03 minutes and the
RS time of 9.0l hours may be thought of as the 50 efficiency
point. At 100% efficiency, the times would be reduced to
7.015 minutes and 4.505 hours, respectively. The average
efficiency of the searcher may be estimated to be $3.675 ¢ L.695,
or 78.2%, at which level, then, the search times would be
increased to 8.97 minutes and 5.76 hours, respectively.

L. Number of Searchers

It is estimated from our simulations that, assuming a growth
te 200 firms at the 48th month, with 10 CA firms per SP firm, we
would perform a total of 28 RS searches and 156 CA searches in
the 12th month., Total search time required would be (28 x 5.76)
+ 156 x(8.97/60) = 184 man-hours. Similarly, for the 24th month,
533 man-hours would be required, for the 36th month, 759 man-
hours and for the 48th month, 864,

Assuming a 20 hour work week by the students and 4 1/3
weeks per month, the number of students required would be 3, 7,
9, and 11 for the 12th, 24th, 36th and 48th months respectively,
except that a minimum of five would be used, due to the needs
for diversified knowledge.

5. Acditional Costs

Furniture: $200 per man, amortized

over 5 years $0.038
Payroll gnd_scheduling expense

\ RN -
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(including addition of clerk full

time @ $1.80 x 1.065 x 1.38 =

$2.645 per hour spread over 11 men) 0.240
Floor space: Include in 38% University

indzect cost. Total additional 0.278
Add 4.695 L .695
Total cost per hour 5L.973

Monthly Cost of Searching

Month lManual Center Computer In-house Computer
12 % 915 $1674 $,2100
Rl 2651 31381 2000
36 3775 3640 2000

48 4297 3860 2000
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LXHIBIT IT

no Specinlist

Function

(1)
(2)

(3)

(4)
(5)

(7)
(8)

(1)

To ~cquirc clicent firms.

Yogether with TS5's, to mect with new clicnt firms to
cetermine the cxtent of the scrvice, and 4o define
the scrvice.

To develop clicnt firm imnovation profiles, including:

(2) Optional Informotion Scrvices being providcd

(b Comperny cheracteristics (size, sales, proaucts,
officers, cte.),

Comprny innovation necds

tny personncl recponuible for these innovnation

1

(
(
(d

o

200
NN

ion of company goals and purposcs (broad,
~cric), and rcol resources

To cocordinate TS activitics within his firms.

To ccguire feodbaclz from both ro 70 ana from the
clicnt personnel oan the 0IS servicas rondered.

To soticfy clicnt innov~tion nceds.

{~) thru regulor mectings with T3'c
(b) thru scanning of Toch Bricfs ~nd other sources
(claborate)

2o ocguaint 5P clients with full value of RID

ss the monagement intercsts of client personncl
zot po;tlnc1+ manegemant rescarch literature
»ir hands.

(=) To iden¥ify speceial nced groups for workshons
in management technology.

(b) To sct these workshops up in conjunction with
other AS's and RDC's,

(c) To nect as referral ngent for clicnt vhen
nececosary,

Requirements - (minimum)

BEducation: cchelor's degrec in On"lnuOilnb or
scicnees. One yenr postbraduate worlzs in Busincs
Adninistration.




(2) Industry: COCnc year in RFechnienl coaponeity, once
year in administrative or salces capneity.

(3) Personnlity Troits:

(e

Do

p— N e’ s

(
(
(
(

d

Range $11,000 to 15,000 §/year.
$12,600 per year.

Basc

In the nrcn whichh he scrvices

Workload

"Sclf-starting," agressive, organizod.
Imoginative,
Ability to deal with pcople on o man~gement

lcvel and on 2 technical level with caqual casc.

Pleasant; able to kecep a conversntion going
(prefercble to him rather thon from him.)

(SRS - -

The assumption usced in the simulations was 28 hours

pcr wecek.

Figurc used in simulation,



EXHIBIT TIII

Informntion Spccinlist

-
v e

TFunctions

(1) ToYbe rocponsib

{or "onc-suoi™ rectrospcctive

-Vi—

10
L
scarchega, To spenk by telephone with technical or

scientific vorsonnel of the regquesting firm.

)

Gefine the guestion with thosce porsenmol.

To

(2) 1o chclcp 2 computer scarczh stratcegry for cach of
tiicse guestions., To review *he ”usultu of the
“omputc“ scarch and refinc the strotcgy if nceessory.

(3) Do provide nssistunce to Tochnical Specicliste when
reguired, (ec.g. backup information from non-NASA

seurces, search strategy, design, cte.

(4) 70 bvecome 2 in-houco .utho*ify on the filcecs
coLTcnts, and on desiguning cearen stratcegics
utilizing files

(5) "o attenc regular meetings with the TS's and
AZ's ot which are discussed:

and
for

the

their

(~) ~ny problems that theymight have run inte that

would bce of general interest;

(b) any information thot might bce of intercst.

Requircements

(1) TIh.I in sciences or engincering

(2) Scicntifiz generalist by naturc nnd proferabvly by

training.
(3) Onec year industrizl expoeriocnce preferred.
4 Thorough and methodicnl
O
salary

%11,000 - $15,000 range; $12,000 per yeor used in
imulation.

At University of Connceticut
Viorkload

374 hour weck, 804 cfficicncy.
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EXHIDIT 1V

2l Specinlist

IM'unctions:

(1)

(

)

)

N
(o))
~r

Yo meet with technical and/or scicntific personncl
of o clicnt nomp:mJ wnoso problems or qucstions fnll
within the T38's arces of expertisc To define with

these personnel their problcm or cucot ons, to

2xrlore the ramifacations of the questions, to rcacfine

if neccegeary.

1o develop o compuber scorch strategy for the obove
gqucstions. To revicw the rasults of the computer
scorch and refine the strategy if necoescary.

Yo revicw the results of the scarech with the client
pecresonnel anu redefine the guestion and/cr refinc the
scrrch strategy if neccessary,

To cvriuate the results of stondard profilse seorches
in his oreo of expertisc, and to refine their search
strotegsics whcn neeessary.
To otternt regular meetings with the other T3's and the
Ab's At which art discussed:

(~) nny problems the TS'c might run int
that would be of genernl indtoroct;

(b) any informotion that might bo of interest;

(c) As nceds ~nd answers to AS noocs.

To cnil clients onecc per month. Mo wvicit at loas 3%
annunlly.,

Requircments

(1)

(2)

T'cculty member of enginecring or scicnce school of
wecredited Mew Inglond university.

Hnster'c degrec in subjeet arca minimum; Phl or

couivalent prefoerrcd.
Three yeors minimum teaching cxperiecnce

Onc yeor incducstrinl cxpericncoe minimum preferred,
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Vnge

Part-time, $6.283 per hour, cquivolent to $13,000
per yoor

Typically at his university. Relotions with ncademicians
are cnvigioned 2t other MNew England universitics so that
tic vorious gecographic arcas may be cfficicently scrvicced.

Moximum of cight hours per weeck with 80% cfficicncy wa
agsumed in the simulations.
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EXHIBIT I

e, ok NEwW ENGLAND RESEARCH APPLICATION CENTER

UNIVERSITY OF CONNECTICUT
STORRS, CONNECTICUT 06268

The five billion dollars a year that NASA is spending on the space
pProgram results in research and innovations that are importamt to your com-
rany. The knowledge demanded in placing & man on the moon requires research
covering practically the entire spectrum of physical and biological sciences,
as well as significant work in management technology. How can this resource
be exploited for profit? The answer has been the formation of dissemination
centers in various parts of the country under NASA's auspices,

The New England Research Application Center has been established at
the University of Connecticut for the express purpose of making available
technological advances which meet a company's specific needs. The transfer
process involves two distinct goals. One of these is the identification and
evaluation of product or process innovations that may be used within the firm
or which are themselves marketable. The other goal is the identification of
areas of technology of special interest to the company where a continuing
review of relevant research findings is desirable.

It is with this latter goal that we need your help. In order to serve
the New England technical community adequately, we need to determine those
areas of technological interest of greatest concern. We have enclosed a
questionnaire, to be completed anonymously, that will help us immensely in
developing programs most advantageous to New England.

A leaflet describing the Center's objectives and services has also been
enclosed for your information. Your assistance in providing us with the data
requested will be very much appreciated.

Sincerely,

S. William Yost
Director

Enclosures

NERAC PHONE 429.9321
EXTENSION 11258




EXHIBIT 1II

THE FOLLOWING QUESTIONNAIRE IS ANONYMOUS,
AND ALL ANSWERS WILL BE HELD STRICTLY CONFIDENTIAL.

QUESTIONNAIRE

Instructions: Please answer question 1. Then if your time permits, complete question 2. Regardless of
whether or not question 2 has been aswered, please return this questionnaire with your
answer to question 1 in the enclosed self-addressed envelope.

1. In which specific areas of technological research, advancement, and innovation would your firm be
most interested? List as many as you can. Please be as specific as possible.

EXAMPLE: Do NOT list “Solid State Electronics.”
List instead “Methods of growing semi-conductor crystals.”

EXAMPLE: Do NOT list “Welding.”
List instead “Nondestructive testing of weld integrity, especially theories or techniques with
the potential for high volume testing of large welds.”

EXAMPLE: Do NOT list “Human Physiology.”
List instead “Techniques of reducing the need of the human body for sleep for extended
periods of time.”

2. Select from the categories on the next page those most nearly approximating your firm’s field(s) of en-
deavor. If more than one, please number them in order of importance to the firm (place a one next
to the category of greatest importance, a two next to the category of next greatest importance, etc.).




01 Aeronautics (J

) Aerodynamics

[ Air Facilities

[ Aircroft

[ Aircraft Flight Control and Instrumentation

05 Behavioral and Social Sciences

0 Admini + and M o
O Documentation and Information Technology
[0 Human Factors Engineering

O Personnet Selecti Training, ond E
0 Psychology (Individual and Group Behavior)

06 Biclogical and Medical Sciences (]

[J Biochemistry

(] Bioengineering

[ Bionics

[ Clinical Medicine

[ Food

O Medical and Hospital Equipment
[J Medical Electronics

{1 Medica} Instrumentation

[ Protective Equipment

08 Earth Sciences and Oceanography [

[0 Geology and Mineralogy
{] Mining Engineering

O Seismology

[ Soil Mechanics

09 Electronics and Electrical Engineering []

] Circuits
Components
[0 Computers
[3 Electronic and Electrical Engineering
O Information Theory
[] Microelectronics
(0 Subsystems
] Telemetry
[ Transducers

10 Energy Conversion O

O Batteries

[ Conversion Techniques
[ Energy Storage

O Fuel Cells

[J Power Sources

11 Materials O

[} Abrasives

[0 Adhesives and Seals

[J Ceramics, Refractories, and Glasses
[J Coatings, Colorants, and Finishes
[J Composite Materials

[OFibers and Textiles

[J Metallurgy and Metallography

[0 Miscellaneous Materials

O Oils, Lubricants and Hydraulic Fluids
[0 Plastics, Reinforced Plastics

[ Rubbers

[J Solvents and Cleaners

{JOWood and Paper Products

INDEX OF TECHNICAL INTERESTS

13 Mechanical, Industrial, and Civil Engineering (]

{J Air Conditioning, Heating, Lighting and Ventilation

Refrigeration

{1 Civil Engineering

Water Purification
Water Treatment

[ Construction Equipment, Materiols and Supplies
p Lo

s and P

[ Couplings, Fittings, Fasteners and Joints
O Ground Transportation Equipment

O Hydraulic and Pneumatic Equipment

O industrial Processes

Casting

Extrusion

Fiber Metallurgy
forging

Machining

Metal Forming
Numerical Control
Powder Metallurgy
Quality Control
Welding

[J Mochinery and Tools

Bearings
Dies
Gears

O Pumps, Filters, Pipes, Fittings, Tubing, and Valves
[0 Safety Engineering
O Structural Engineering

14 Methods and Equip m]

[0 Cost Effectiveness

O Laboratories, Test Facilities, and Test Equipment
[ Photographic and Reproduction Equipment

O Recording Devices

O Reliability

O Value Analysis

20 Physics (]

[0 Acoustics

{J Cryogenics

[ Fluid Mechanics

O Magnetism

[0 Masers and Lasers

O Optics

O Plasma Physics

[0 Solid Mechanics, Stress Analysis, Vibration and Shock
(J Solid State Physics

O Thermodynamics and Heat Transfer

Propulsion and Fuels O

{J Combustion and Ignition

[ Etectric Propulsion

O Fuels

O Jet and Gas Turbine Engines
{0 Reciprocating Engines

[ Rocket Propellants




EXHIBIT III

Leaflet Used in Letter (Exhibit I)
and for
General Distribution

INFORMATION
for

INDUSTRY

1
NERAC — The New England
Research Applicc:tion Center

RESEARCH APP[;
“G\»m al‘loﬂ q
> o —— A
¥ I év RESEARCH  \ %
. RETRIEVAL
. @ APPLICATION .

.
.
"ivensiry or conmecnet




RMATION

It is estimated that man has
doubled the entire body of know!-

edge in the past 20 years.

More than half the research and
development conducted in the his-
tory of civilization has occurred
in the past 10 years.

EXHIBIT III

Leaflet Used in Letter (Exhibit

and for
General Distribution

INDUSTRY. ...

Better than 5,000,000 scientific

item: and technical articles are pub-

lished annually in 100,000
journals,

WHO IS NERAC?

NERAC, the New England Research Applica-
tion Center, is a venture of the University
of Connecticut School of Business Adminis-
tration seeking NASA sponsorship.

WHERE IS NERAC?

NERAC is located in the Greater Hartford
area in Connecticut. to service the business,
academic, and professional communities of
New England.

WHAT IS NERAC?

NERAC is an organization devoted to aiding
its clients in discovering, understanding and
utilizing the results of government sponsored
research. To perform this task, NERAC draws
on the authoritative skills of New England
academicians. In addition, its computerized
information center has access to the vast
files of NASA and other government agencies
but is not limited to them.

HOW CAN NERAC HELP
YOU?

NERAC will offer various kinds and degrees
of service to meet the needs of firms with
widely differing sizes and interests so that
all may take advantage of its facilities and
expertise at a minimum of cost.

Technical Services

Retrospective Searches: Clients firms can have com-
prehensive literature searches performed by NERAC
upon request. A NERAC technical consultant will as-
sist the client in defining the problems or interest
areas and their rannifications. intiate the search, and
evaluate the results. A retrospective search such as
this wilt be a standard pretiminary to the current
awareness program described below for all new
clhient firms.

Current Awareness Searches: Thousands of technical
reports and documents wiil be received by NERAC
and searched seiectively (o proviade its client firms
with the latest scientific and technical developments
that are perfinent to their interests. The results of
these searches will be evaluated by NERAC's techni-
cal consultants and sent monthly in abstract form
to its clients. If complete documeints are then de-
sired, one-day setvice will normiaily be possible.

Computer Programs: NERAC has access to files of
computer programs to aid its chent firms n their
scientific and technical investigation.

NASA Technical Briefs and Reports with commercial
and industrial potential will be distributed monthly to
appropriate client interest groups.

Management Services

Reports and workshops in Management Research
and Technology will be made available to aid client
personnel in keeping abreast of management tech-
niques and literature being developed under govern-
ment auspices.

Product Analysis Service: NERAC will provide pre-
liminary analyses of possible commercial applica-
tions, market potential, and resources required to
exploit selected products or process innovations
described in NERAC-issued bulletins.

NERAC will furnish periodically NASA Technical
Briefs and Reports to designated members of man-
agement, e.g., those who are involved in product de-
velopment and process improvement.

WHY SHOULD YOU
USE NERAC?

Personal Contact: NERAC's technical con-
sultants work with the clients in defining
their interests and probiems, explaining and
elaborating reports, and contacting original
sources.

Time Saving: Valuable time of scientists and
technical people is not spent in reading
journals to keep up with their field, or by
painful, exhaustive literature searches.
Wasteful duplication of research can be
minimized.

Insurance is provided against missing im-
portant developments in highly specialized
areas.

The right people are aware of the fact that
specific information exists, and that it can
be rapidly obtained.

Significant developments in other fields are
not lost to the researcher.

Economical: Varying kinds and degrees of
services are available, suited to the needs
and resources of a wide variety of potential
users.



EXHIBIT IV
EXAMPLES OF RESPONSE TO QUESTIONNAIRE

Improved underwater deep penetration seismic profiling systems
for underwater mineral exploration

Methods of finishing ball raceways in bearings to RMS values of
2 microinches or less.

Analytical representation of cutting forces and tool deflection
during metal removal process

Electrodeposition of precious metals, especially properties and
performance of deposits

High temperature saturants/watings compatible with inorganic
electrical wire and cable insulations asbestos, glass, quartz,
et.) that will provide moisture/fluid resistance and flexibility
after long term exposure up to 1200°F

Making dispersed phases in metallic materials by internal
oxidation

Systems application of lasers for communications, radar, etc., and
basic advances in laser technology

Sensors for the measurement and subsequent control of low forces
and strains

Atomic frequency standards and oscillators with excellent spectral
purity

Physical Optics - The application of information theory to imaging
and image interpretation systems

Hologram photography for the study of aerosols and the particle
size distribution of liquid droplets in gas streams or small solid
particulates in liquids

Design and fabrication techniques for the construction of large
controlled environment enclosures with electromagnetic transmissive
walls

Development for laboratory to small pilot scale of physiologically
active amines

Non-destructive measurement of tooth enamel porosity

Hydrolysis techniques for microgram quantities of bacterial
polysaccharides



EXHIBIT V

DY ty of Mssack,
Shmbiorst orons

COMTECH

Commonwealth Technical Resource Service

Engi il ’
Teh 415 batiding November 25, 1966

New England Research Application Center
Box U-41N, University of Connecticut
Storrs, Connecticut

Att: Mr. William Yost, Director
Dear Bill,

Let me thank you and your associates, on behalf of Hal and myself, for the
very pleasant and useful meeting we had on November 21. I think we both
understand a good deal more about the programs we are attempting to initiate.

While there probably is going to be some overlap, we came away with the feel-
ing that there is no fundamental conflict between the efforts we are going
to make. In fact, it is rather clear that we can represent complementary
resarces and we shoud strive to cooperate with that view in mind.

Enclosed is a copy of the FIVE YEAR PLAN/1966-1970, Public Law 89-182, for
the Commonwealth of Massachusetts. 1 should like you to look this over and
thn respond with an indication of the ways and means in which you think
NERAC activities can operate as a resource for our program. Please try to
be as specific as possible, indicating the mechanism you can visualize for
interplay and specifying the limitations which you can foresee NERAC having
in its informational capabilities relative to the informational demands of
the STSA users.

[ have issued a report to the other State's of New England regarding our
interview and encouraging them to adopt a positive attitude toward NERAC
in support of its value to us and in terms of the feasibility report which
you will soon be presenting. I have not yet been able to clarify the
December 9 date for Sam to appear at our Regional meeting, but this is
simply a matter of communication among the several people that have to be
involved in that meeting and so I have to leave that date, as yet, tent-
ative.

With very kind regards. .

Very truly yours,

<§;;Z 1*/1‘“f§‘=j%fﬁ”'ab<<{”
Howard D. Segool
Director, COMTECH

HDS/ak
Enc.




EXHIBIT VII
RESEARCH MANAGEMENT ASSOCIATION

I AN ASSOCIATION OF SMALL. RESEARCH BASED. BOSTON AREA COMPANIES
BOARD OF GOVERNORS 139 MAIN STREET
CAMBRIDGE, MASS., 02142
DR. ARTHUR S. OBERMAYER, CHAIRMAN TeL: 847.2383
MOLECULON RESEARCH CORPORATION )

DR. PHILLIP D. BOGDONOFF
BIO-RESEARCH CONSULTANTS, INC.

December 1, 1966

MR. WILLIAM A. FAXON
COMSTOCK & WESCOTT. INC.

MR. ROBERT O. JOHNSON
BOLT, BERANEK & NEWMAN, INC,

LEE A. STRIMBECK. Esaq.
CHROMIRICS, INC,

Mr. S. William Gost

Director, New England Research
Applications Center

Box U-41lN

University of Connecticut

Storrs, Connecticut

Dear Mr., Gost:

This letter is an expression of interest by the Research

" Management Association in seeing that a NASA Regional
Dissemination Center (RDC) be established for the New England
area. We feel such a center would provide a valuable informa-
tion source for the smaller research and development corporation.
We would expect as an organization to provide requirements
information to such a center and feed back, so that the RDC
can be responsive to the needs of the smaller R&D company.

The type of operation described in the NERAC literature would,
as a first approximation, seem responsive to the needs of our
member companies. Therefore, we endorse the establishment of
an RDC for New England along the lines specified in the NERAC
Service Memos and Brochure,

Very truly yours,

RESEARCH MANAGEMENT ASSOCIATION

Arthur S, Obermayer
Chairman

ASO/LD




EXHIBIT VIII

LETTER OF INTENT FOR MEMBERSHIP AS AN ASSOCIATED BUSINESS FIRM IN
THE UNIVERSITY OF CONNECTICUT RESEARCH APPLICATION CENTER

New England Research Application Center (NERAC)
Box U~41lN, University of Connecticut

Storrs, Connecticut 06268

Gentlemen:

The

(name and address of business firm)

Hereinafter referred to as the Associate, by this letter of Intent
signifies an intent to contract for membership as an associated
business firm in the New England Research Application Center on and
after the Center's operational date. This operational date is assumed
to be 15 January 1967, but in any case the operational status of the
Center will act as the condition precedent to activate this agreement.
NERAC will notify the Associate within fifteen(15) days after this
operational date. The period of this contract will be for one year,

. beginning with said operational date; services to be provided, price
and method of billing will be in accord with the attached price
schedule and as specified below.

The Associate agrees to contract for the following services:

{list services to be provided, including interest areas, if known,

method of billing and price)

The Associate reserves the right to contract for additional services
at any time. Such services shall be provided within the appended
price schedule. However, NERAC reserves the right to renegotiate the
terms and conditions of its service at the end of the first
operational year and at each yearly renewal date thereafter upon terms
and conditions reasonable in terms of the Associate's use of the
facilities and services of the Center during the previous twelve

z month period.




6o

The University of Connecticut and the Government make no warranty as
to the rights in intellectual property to be supplied under this
contract other than that best efforts have been used to ascertain
said rights, if any, and to so indicate to the Associate.

This letter of intent when accepted by the New England Research
Application Center shall constitute an agreement contingent upon the
Center's becoming operational on or before 30 April 1967 and shall
remain in effect throughout the Center's first operational year.

Prior to said operational date, the Associate may request information
from the Center. These requests will be serviced, using best efforts,
in a manner consistent with the Center's operational status at the
time of request. Any expense incurred thereby will be subsumed under
this contract, no additional charge being made therefor.

(date) ' (name)

(title)



EXHIBIT IX

FIRMS WHO HAVE SIGNED A LETTER OF INTENT

Ames Textile Corporation

Arcon Corporation

Astro Dynamics; Incorporated

Avco Corporation - Missiles, Space and Electronics Group
Cabot Corporation

Danco - A Division of Nicholson File Company
Dynamics Research Corporation

Harris Manufacturing Company

Honeywell - Computer Controls Division

Invac Corporation
Jarrell-Ash Company
Lowell Wrench Company

RF Systems, Incorporated
Rogers Corporation
Spectrum Systems; Inc.
Thomas Smith Company
Waters Associates, Incorporated
Wayne-~-George Corporation
Worcester Valve Company
Wyman-Gordon Company
Geodyne Corporation

Ion Physics




